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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject polymer containing a specific unsaturated bond at the one side 
terminal of the polymer chain and useful for the production of a releasing agent for a toner, a pigment-dispersing 
agent, and a lubricant for the molding of a vinyl chloride resin by polymerizing ethylene singly or ethylene with a 
specific a-olefin by using a specific catalyst. 

SOLUTION: The objective polymer having a vinyl type or a vinylidene type unsaturated bond at the one side 
terminal of the polymer chain consists of ethylene singly or ethylene and a 3-1 0C a-olefin and which satisfies (1) 
the content ratios of the ethylene unit and the a-olefin unit are 81-100 mol% and 0-19 mol% range, respectively, 
and (2) its intrinsic viscosity [t]] measured at 135° C in decalin is 0.01-1.7 dl/g, (3) its molecular weight 
distribution (Mw/Mn) measured by GPC is 13 and (4) its number of vinyl groups M and number of vinilidene groups 
N per 1,000 carbon atoms measured by an infrared absorption method satisfy a relational formula: M+N>14,000/Mw. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The unsaturated bond of a vinyl mold or a vinylidene mold is included in the single-sided end of a polymer 
chain. It is the low-molecular-weight polymer which consists of ethylene independence or ethylene, and an alpha 
olefin of carbon numbers 3-10. (1) A 81 - 100-mol % and alpha olefin unit has an ethylene unit in the 0 - 19-mol 
range of %. (2) The limiting viscosity [eta] measured in 135-degree-C decalin is 0.01 - 1.7 dl/g. (3) — several vinyl 
groups per [ which the molecular weight distribution (Mw/Mn) measured by GPC are three or less, and measured by 
(4) infrared absorption spectrometry ] 1000 carbon — M and vinylidene — the base — the low-molecular-weight 
ethylene system polymer with which N is characterized by filling the following relational expression (I). 
M+N>=14000/Mw(I) 

[Claim 2] The low-molecular-weight ethylene system polymer with which an oxygen content radical, a nitrogen 
content radical, a boron content radical, a sulfur content radical, the Lynn content radical, the silicon content 
radical, the germanium content radical, the halogen content radical, or the tin content radical was combined with the 
end of one side of the polymer chain of a low-molecular-weight ethylene system polymer according to claim 1. 
[Claim 3] (A) The transition-metals compound expressed with the following general formula (II), and (B) (B-1) 
Organometallic compound, (B-2) an organic aluminum oxy compound — and (B-3) According to the catalyst for 
olefin polymerization characterized by consisting of at least one sort of compounds chosen from the compound 
which reacts with a transition-metals compound (A) and forms an ion pair Ethylene independence or the low- 
molecular-weight ethylene system polymer according to claim 1 obtained by carrying out the polymerization of the 
alpha olefin of carbon numbers 3-10 to ethylene. 
^Formula 1] 



(M shows the transition-metals atom of the 3-1 1th groups of a periodic table among a formula, m) The integer of 1- 
6 is shown, and even if R1-R6 are mutually the same, you may differ. A hydrogen atom, a. halogen atom, a 
hydrocarbon group, heterocyclic compound residue, an oxygen content radical, A nitrogen content radical, a boron 
content radical, a sulfur content radical, the Lynn content radical, a silicon content radical, A germanium content 
radical or a tin content radical may be shown, it may connect mutually [ two or more pieces ] of these, and the ring 
may be formed. Two radicals may be connected among the radicals shown by R1-R6 when m is two or more. 
Moreover, n It is the number which fills the valence of M. X A hydrogen atom, a halogen atom, a hydrocarbon group, 
An oxygen content radical, a sulfur content radical, a nitrogen content radical, a boron content radical, an aluminum 
content radical, The Lynn content radical, a halogen content radical, heterocyclic compound residue, a silicon 
content radical, a germanium content radical, or a tin content radical is shown, and when n is two or more it may join 
together mutually and two or more radicals which may differ even if two or more radicals shown by X are mutually 
the same, and are shown by X may form a ring. 

[Claim 4] The release agent for toners containing a low-molecular-weight ethylene system polymer according to 
claim 1 or 2. 

[Claim 5] The pigment agent containing a low-molecular-weight ethylene system polymer according to claim 1 or 2. 
[Claim 6] Lubricant for vinyl chloride resin containing a low-molecular-weight ethylene system polymer according to 
claim 1 or 2. 



CLAIMS 




(«) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new low-molecular-weight ethylene system polymer, the polymer 
permuted by the still more detailed functional group predetermined in the end of one side of a polymer chain, and its 
application. It is related with the application to the ethylene system polymer which becomes the single-sided end of 
a polymer chain from the specific molecular weight and the presentation which have the unsaturated bond of a vinyl 
mold or a vinylidene mold in more detail and its release agent for toners, a pigment agent, and the lubricant for 
vinyl-chloride-resin shaping. 
[0002] 

[Background of the Invention] (Low-molecular-weight ethylene system polymer) A low-molecular-weight ethylene 
system polymer belongs to the category of polyethylene (PE) oligomer. Polyethylene oligomer is also called a 
polyethylene system wax and is divided roughly into an animals-and-plants system, a mineral system, a petroleum- 
refining system, and a synthetic system. As a polyethylene system wax containing a functional group, the montanoic 
acid wax of a mineral system is mentioned to the single-sided end of a polymer chain. However, since a montanoic 
acid wax is extracted and refined from natural brown coal, its manufacturing cost is high. Moreover, in the montanoic 
acid wax, molecular weight was limited to about about 800 (dimer), what is a carboxylic acid or its ester was main, 
and the end of a polymer chain had few classes about what has other functional groups. 

[0003] The system which used the metallocene catalyst is mentioned as a synthetic system which makes possible 
the cheap manufacturing cost of a polyethylene system wax. However, by such system, although a vinyl group can 
be introduced into the end of one side of a polymer chain, in order to lower the molecular weight of a polymer, use 
of chain transfer agents, such as hydrogen, is needed. Since the end of the polymer generated by this chain transfer 
agent was saturated, it had the problem that the number of single-sided end vinyl groups of the polymer chain which 
enables installation of other functional groups decreased extremely. 

[0004] If it considers as the synthetic system which makes possible the cheap manufacturing cost of a polyethylene 
system wax, the system which pyrolyzes and low-molecular—weight-izes compound polyethylene is also mentioned. 
However, in this case, although there were more rates which an end vinyl group produces than the system which 
uses a metallocene catalyst system, in addition, they were still inadequate. 

[0005] Also in any of the high-pressure radical method which is a general-purpose synthetic approach, or a Ziegler 
catalyst method, it was difficult for a vinyl group to hardly exist in the end of the polymer chain obtained upwards, 
and to introduce an end vinyl group to a polymer chain intentionally. 

[0006] (Release agent for toners) In electrostatic electrophotography, the development material for 
electrophotography and the so-called electrostatic toner develop the latent image formed of electrification 
exposure, and they are used in order to form a visible image. An electrostatic toner contains the electrification 
impalpable powder which makes it come to distribute coloring agents, such as carbon black and a pigment, in resin. 
It is divided roughly into the dry type binary system toner using electrification impalpable powder and carriers, such 
as iron powder and a glass particle, as [ both ] an electrostatic toner and the wet toner which distributed 
electrification impalpable powder with organic solvents, such as isoparaffin, and the dry type one component system 
toner with which magnetic impalpable powder was distributed. 

[0007] By the way, the image which developed directly the image which was made to develop negatives on a photo 
conductor using an electrostatic toner, and was obtained in the paper in which the sensitization layer was formed 
after paper imprinted, and was obtained remains as it is, and it is fixed to it by heat or the solvent steam. Since 
fixing by using a heating roller especially is a method of establishing a contact mold, thermal efficiency is high, and it 
has the advantages, like when an image can be comparatively established certainly also according to a low- 
temperature heat source, it is suitable also for the high-speed copy. 

[0008] In recent years, in addition to a monochrome system photograph, the use range of color electrophotography 
spreads and the need of fixing an image under low energy is increasing increasingly. Reduction of the power 
consumption in the heating roller section used for fixing is required as the advance to the domestic appliance and 
small device of a copying machine for photographs progresses, and also the demand fixable [ high-speed ] required 
of the printing terminal of high-speed devices, such as a computer, is increasing. However, when contacting heating 
objects, such as a heating roller, fixing an image and the conventional electrostatic toner is used, the phenomenon 
imprinted by the image part to which the part adheres and follows a heating object, and the so-called offset 
phenomenon may arise. Since an electrostatic toner cannot fully become soft especially depending on this heating 
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when the temperature of a heating roller is low, it is easy to cause the fixable fall to the print form and film of a 
toner in an offset phenomenon and coincidence. Especially, wax addition etc. is required, and in a difficult existing 
color copying machine and a difficult existing color printer, for example prevention of offset generating infiltrates 
silicone oil into a roller front face, or supplies silicone oil to a roller front face, and is aiming at the dissolution of an 
offset phenomenon. However, technical problems, such as need, have occurred [ the periodical supplement of 
silicone oil which cannot miniaturize the device by which the roller itself becomes dirty in this case, and by which 
the obtained image glares ]. 

[0009] Various kinds of thermoplastics is used as a binder which is the principal member of an electrostatic toner. 
Electrification nature has good aromatic series system polyester resin which used styrene and (meta) an acrylic 
ester copolymer, a BIS-phenol A derivative, or a phthalic acid of low molecular weight etc.. also especially in these 
thermoplastics, Hygroscopicity is [ that fixable is good since it has suitable softening temperature (before or after 
100 degrees C), ] small, When that miscibility with carbon black and the pigment which are a coloring agent is good, 
it being easy to grind, and the resin concerned adhere to a photo conductor, washing of this photo conductor is 
easy and it has the features, like there is little contamination and it ends. However, also in said conventional 
electrostatic toner, since it is required that it should be the Sharp melt more and a fluid high resin design should be 
carried out from a viewpoint of colorization and the image nature maintenance in that case, it is difficult to prevent 
offset generating in a large fixing temperature requirement. 

[0010] In order to solve such a problem, adding a polyolefine wax as a release agent in the conventional 
electrostatic toner was proposed (JP,52-3304,B, a 52-3305 official report, a 57-52574 official report, a 58-58664 
official report, JP,58-59455,A), and it has put in practical use in the electrostatic toner for monochrome. However, it 
was difficult to raise an elevated-temperature mold-release characteristic, and to raise low-temperature fixable one. 

[001 1] (Pigment agent) As an approach of coloring synthetic resin, such as polystyrene, ABS, a polycarbonate, 
polyester, and a polyamide, the dry color method or the Colorcon pound method is mainly adopted, and the 
masterbatch method in which distributed mixing is quickly possible was seldom adopted. Also in which approach, in 
order to make synthetic resin distribute a pigment to homogeneity, the pigment agent is used. In the former, various 
metal salt [ of higher fatty acids, such as stearin acid, ], low-molecular-weight-polystyrene, and styrene-acrylic 
ester copolymerization oligomer etc. is used as a pigment agent for these synthetic resin. However, when these 
were used as a pigment agent, the pigment etc. carried out bleed out from the polymer obtained; the dispersibility of 
a pigment fell and there was a fault of the transparency of a polymer falling. Moreover, when low-molecular-weight 
polyolefine was used as a pigment agent, in the dry color method, in case a dry color is prepared, or when carrying 
out kneading preparation of this dry color for example, at a styrene system polymer, there was a problem that 
kneading workability fell, and there was also a fault that the pigment dispersibility of the polymer obtained further 
was also inferior, moreover — since homogeneity cannot be made to distribute a lot of pigments to the above- 
mentioned synthetic resin when said pigment agent is used — a masterbatch (MB) — it was difficult to adopt law. 
[0012] On the other hand, in the coloring of polyolefin resin, such as polyethylene and polypropylene, and polyvinyl 
chloride resin, many masterbatch methods with possible making high concentration distribute a pigment in the resin 
of polyethylene and others using dispersants, such as low molecular weight polyethylene and fatty-acid metallic 
soap, are used. However, by the conventional masterbatch method, pigment concentration was not able to be made 
not much high. In recent years, a high dilution scale factor and high-speed coloring tend to be required, and, as for 
coloring of the synthetic resin of a polyolefine system or others, correspondence sufficient by the conventional 
masterbatch method is becoming difficult Especially, in the ****** type injection-molded product, since the 
distributed rate of the dyes and pigments to the inside of the ****** resin of a masterbatch was inadequate, the 
problem of a poor appearance, such as an irregular color of mold goods, was not avoided. 

[0013] (Lubricant for vinyl chloride resin) Polyvinyl chloride resin has very bad thermal stability, and since the 
pyrolysis temperature of resin itself is below fabrication temperature, fabrication of resin is performed, being 
accompanied by the pyrolysis. Therefore, a lot of heat-resistant stabilizers for controlling degradation of resin and 
lubricant are needed for polyvinyl chloride resin. Although it is known well that the organic compound containing 
lead, cadmium, barium, etc. and the inorganic compound are excellent as a heat-resistant stabilizer of polyvinyl 
chloride resin conventionally, there are also metallic compounds which use of the above-mentioned heavy metal 
compound is restricted by the regulation on food sanitation hygine or labor environment, and have come to be 
forbidden to inside. Therefore, the octyl tin considered that there is little toxicity, a lime compound, a zinc 
compound, etc. are beginning to be used as a heat-resistant stabilizer. However, since these stabilizers are inferior 
in a stabilizing effect and the slippage effectiveness compared with the conventional lead system stabilizer etc., it is 
necessary to compensate such effectiveness with lubricant. There are resin and compatibility in lubricant, 
plasticization of resin is brought forward, and it is divided roughly into external lubricant with the work (melting 
slippage) which prevents adhesion between resin and a metal the internal lubricant which reduces melt viscosity, - 
and within an extruder at the time of mixing or melting, reduces frictional resistance, and raises workability, or the 
work (fine-particles slippage) which delays plasticization (henceforth gelation). As internal lubricant, butyl stearate, 
glycerol monostearate, etc. are mentioned, for example. As external lubricant, stearin acid, calcium stearate, etc. are 
mentioned, for example. As a thing which delays gelation among other external lubricant and which works, namely, 
has initial slippage, although paraffin wax, a micro crystallin wax, polyethylene wax, etc. are known, the adhesive 
prevention effectiveness over a metal side does not show the satisfactory engine performance. Furthermore, as 
external lubricant, a rice bran wax, oxidization polyethylene wax, its ester wax ghost and its metal chloride, stearin 
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acid, monoglyceride, etc. are known. However, although these have the prevention effectiveness to adhesiveness, 

there is little work which delays gelation. 

[0014] 

[Objects of the Invention] The molecular weight distribution of this invention is narrow, and it manufactures the low- 
molecular-weight ethylene system polymer which contained the functional group at the single-sided end of a 
polymer chain, and aims at offering the toner release agent excellent in an elevated-temperature mold-release 
characteristic and low-temperature fixable one, the pigment agent whose pigment dispersibility improved, and the 
outside lubricant for vinyl chloride resin which was excellent in initial slippage. 
[0015] 

[Summary of the Invention] The low-molecular-weight ethylene system polymer concerning this invention includes 
the unsaturated bond of a vinyl mold or a vinylidene mold in the single-sided end of a polymer chain. It is the low- 
molecular-weight polymer which consists of ethylene independence or ethylene, and an alpha olefin of carbon 
numbers 3-10. (One) ethylene unit 81 - 100-mol %, It is [limiting viscosity eta] 0.01-1.7 which an alpha olefin unit is 
in the 0-19-mol range of %, and measured in (2) 135-degree-C decalin. (3) — several vinyl groups per [ which the 
molecular weight distribution (Mw/Mn) measured by GPC are three or less, and measured by (4) infrared absorption 
spectrometry ] 1000 carbon — M and vinylidene — the base — N is characterized by filling the following relational 
expression (I). 
[0016] 

M+N>=14000/Mw (I) 

As for the low-molecular-weight polymer concerning this invention, an oxygen content radical, a nitrogen content 
radical, a boron content radical, a sulfur content radical, the Lynn content radical, a silicon content radical, a 
germanium content radical, a halogen content radical, or a tin content radical is permuted by the end (namely, end 
including the unsaturated bond of a vinyl mold or a vinylidene mold) of one side of the polymer chain of the above- 
mentioned low-molecular-weight ethylene system polymer by association (denaturation). 

[0017] The transition-metals compound by which the low-molecular-weight polymer concerning this invention is 
expressed with the (A) following general formula (II), (B) (B-1) Organometallic compound (B-2), organic aluminum 
oxy compound, It reaches (B-3). According to the catalyst for olefin polymerization characterized by consisting of at 
least one sort of compounds chosen from the compound which reacts with a transition-metals compound (A) and 
forms an ion pair It is manufactured by carrying out the polymerization of the alpha olefin of carbon numbers 3-10 
to ethylene independence or ethylene. 

;ooi8] 

Formula 2] 




R 5 



- (II) 

[0019] The release agent for toners concerning this invention consists of a low-molecular-weight ethylene system 
polymer with which the above ends may denaturalize. This release agent is used as a component of the toner for 
electrostatic-charge image development with an electrification control agent etc. binding resin (a), a coloring agent 
(b), and if needed, and contributes to the improvement in an elevated-temperature mold-release characteristic and 
low-temperature fixable. 

[0020] The pigment agent concerning this invention consists of a low-molecular-weight ethylene system polymer 
with which the above ends may denaturalize. It is mixed with a pigment, and then this dispersant is kneaded and 
corned by the extruder after mixing with covering color resin, is used as a dry color, the Colorcon pound, or a 
masterbatch, prevents condensation of a pigment, and raises the dispersibility of a pigment more. 
[0021] The lubricant for vinyl chloride resin concerning this invention consists of a low-molecular-weight ethylene 
system polymer with which the above ends may denaturalize. This lubricant is further blended with polyvinyl chloride 
resin and a heat-resistant stabilizer, lowers the kneading torque at the time of processing of extrusion molding etc., 
and enables processing which carried out long duration stability further. 
[0022] 

[Detailed Description of the Invention] The low-molecular-weight ethylene system polymer concerning this invention 
is a low-molecular-weight (**) polymer which becomes the single-sided end of a polymer chain from ethylene 
independence or ethylene, and the alpha olefin of carbon numbers 3-10 including the unsaturated bond of a vinyl 
mold or a vinylidene mold. As an alpha olefin of carbon numbers 3-10 used for this invention, a propylene, 1-butene, 
a 3-methyl-1-butene, 1-pentene, a 3-methyl- 1-butene, 1-hexene, 4-methyM-pentene, 4-methyl-1-pentene, 3- 
methyl-1-pentene, 1-octene, 1-decene, etc. are mentioned, and one sort in these or two sorts or more are used, 
for example. Also especially in this, a FUPURO pyrene is desirable. 

[0023] the low-molecular-weight ethylene system polymer of this invention — an ethylene unit — 81-100-mol % 
desirable — 90-100-mol % — especially — desirable — 94-100-mol % — containing — the alpha olefin of carbon 
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numbers 3-10 — 0-19-mol % — desirable — 0-10- mo I % — more — desirable — O-6-mol % — it contains. 
[0024] The limiting viscosity ([eta]) measured in 135 degrees C of the low-molecular-weight ethylene system 
polymer of this invention and a decalin is 0.01 - 1.7 dl/g, and is 0.01 - 0.4 dl/g more preferably 0.01 to 0.6 dl/g. 
[0025] The ratios (Mw/Mn) of the weight average molecular weight (Mw) measured with the gel permeation 
chromatography (GPC) of the low-molecular-weight ethylene system polymer of this invention and number average 
molecular weight (Mn) are 1.1-3.0, and are in the range of 1.2-2.5 preferably. 

[0026] several vinyl groups per [ which was measured by the infrared absorption spectrometry of the low- 
molecular-weight ethylene system polymer of this invention ] 1000 carbon — M and vinylidene — the base — N fills 
the following relational expression (I). 
M+N>=14000/Mw(I) 

The infrared spectrophotometer (Jasco [ Corp. ] make: DS-702G) of <infrared-absorption-spectrometry (infrared 
absorption spectral method)> marketing is used, an about 0.25cm solid-state thin film is created from 0.15cm in 
thickness by law a heat-and-pressure total using a standard sample, and the infrared absorption spectrum between 
850cm-1 is measured from 1000cm-1. ' 

[0027] 1-Aikoh Seng (carbon number 20) is used as <measuring method of number of vinyl groups> model matter, 
and it checks that the deformation vibration outside a field of this matter is in 910cm-1. Using this absorption band, 
using the polyethylene which does not include an unsaturated bond with 1-Aikoh Seng, the number of vinyl groups 
measures the thickness of measurement and a sample for the absorbance of a known sample beforehand, and it 
asks for the absorbance per unit thickness. Illustration of the relation between the number of vinyl groups and the 
absorbance per this unit membrane thickness acquires a linear calibration curve mostly. Therefore, the absorbance 
per unit membrane thickness of various samples is measured using this calibration curve, and the corresponding 
number of vinyl groups is called for by using this calibration curve. 

[0028] < vinylidene — the calibration curve about the number of the measuring method > above-mentioned vinyl 
groups of the base and the same calibration curve are created. 2, the 5-dimethyl -1, and 5-hexadiene are used for 
the model matter in this case. 890cm-1 observed is used for an absorption band. 

[0029] As for the low-molecular-weight ethylene system polymer concerning this invention, it is desirable to 
denaturalize the single-sided end of a polymer chain by an oxygen content radical, a nitrogen content radical, a 
boron content radical, a sulfur content radical, the Lynn content radical, the silicon content radical, the germanium 
content radical, the halogen content radical, or the tin- content radical. These denaturation objects are approaches 
as shown in Die Makromolecular Chemie Makromolekular Symposia 48/49, 317-332, and 1991 from the end vinyl or 
the end vinylidene radical of a polymer chain of a low-molecular— weight polymer, and can. denaturalize. 
[0030] For example, the oligomer containing oligomer with the oxygen content radical which denaturalized the end by 
the maleic anhydride, an amide group, and an amine radical etc. is suitable for the coating additive and pigment agent 
for thixotropy grant etc. Moreover, the oligomer with a silicon content radical, a tin content radical, etc. is suitable 
for lubricant, such as an application to polyvinyl chloride lubricant, and engineering plastics, a paper processing 
agent, etc. 

[0031] The transition-metals compound expressed with the general formula (II) which carries out (A) after- 
mentioned of the low-molecular-weight ethylene system polymer concerning this invention, (B) (B-1) Organometallic 
compound (B-2), organic aluminum oxy compound, It reaches (B-3). According to the catalyst for olefin 
polymerization characterized by consisting of at least one sort of compounds chosen from the compound which 
reacts with a transition-metals compound (A) and forms an ion pair It is desirable to manufacture by carrying out 
the polymerization of ethylene independence or ethylene, and the alpha olefin of carbon numbers 3-10. 
[0032] Each catalyst component which forms the catalyst for olefin polymerization used in case the polymer of this 
invention is manufactured is explained. 
(A) Transition-metals compound [0033] 
"Formula 3] 




[0034] (In addition, it is N .... [ Although having configurated is shown, M does not have to be made general even if it 
has configurated in this invention. ]) 

Among a general formula (II), M shows the transition-metals atom (a lanthanoids is also contained in three groups) 
of the 3-1 1th groups of a periodic table, is 3 - 9 group's (a lanthanoids is also contained in three groups) metal atom 
preferably, is the metal atom of 3 - 5 group and nine groups more preferably, and is the metal atom of four groups 
or five groups especially preferably. Specifically it is a scandium, titanium, a zirconium, a hafnium, vanadium, niobium, 
a tantalum, cobalt, a rhodium, an yttrium, chromium, molybdenum, a tungsten, manganese, a rhenium, iron, a 
ruthenium, etc., is a scandium, titanium, a zirconium, a hafnium, vanadium, niobium, a tantalum, cobalt a rhodium, etc. 
preferably and is titanium, a zirconium, a hafnium, cobalt, a rhodium, vanadium, niobium, a tantalum etc. more 
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preferably, and they are titanium, a zirconium and hafnium especially preferably. 

[0035] m — 1~6 — the integer of 1-4 is shown preferably. Even if R1-R6 are mutually the same, they may differ 
from each other, they may show a hydrogen atom, a halogen atom, a hydrocarbon group, heterocyclic compound 
residue, an oxygen content radical, a nitrogen content radical, a boron content radical, a sulfur content radical, the 
Lynn content radical, a silicon content radical, a germanium content radical, or a tin content radical, may connect it 
mutually [ two or more pieces ] of these, and may form the ring. 

[0036] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen atom. As a hydrocarbon group, 
specifically Methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, neopentyl, carbon atomic 
numbers, such as n-hexyl, — 1-30 — desirable — the alkyl group; vinyl of the shape of a straight chain of 1-20, 
and the letter of branching — carbon atomic numbers, such as an ally! compound and isopropenyl, — 2-30 — 
desirable — the alkenyl radical; ethynyl of the shape of a straight chain of 2-20, and the letter of branching — a 
carbon atomic number, such as propargyl, — 2-30 — desirable — the alkynyl group; cyclo propyl of the shape of a 
straight chain of 2-20, and the letter of branching — carbon atomic numbers, such as cyclo butyl, cyclopentyl, 
cyclohexyl, and adamanthyl, — 3-30 — desirable — the cycloalkane radical; cyclopentadienyl of 3-20 — The 
annular unsaturated hydrocarbon radical of the carbon numbers 5-30, such as indenyl and fluorenyl; Phenyl, Benzyl, 
naphthyl, a biphenyl, terphenyl, phenan tolyl, carbon atomic numbers, such as anthracenyl, — 6-30 — alkylation aryl 
groups, such as aryl group; tolyl of 6-20, iso-propyl phenyl, t-buthylphenyl, dimethylphenyl, and G t-buthylphenyl, 
etc. are mentioned preferably. 

[0037] a hydrogen atom permutes the above-mentioned hydrocarbon group with a halogen — having — **** — for 
example, the carbon atomic numbers 1-30, such as trifluoromethyl, pentafluorophenyl, and chlorophenyl, — the 
halogenated hydrocarbon radical of 1-20 is mentioned preferably. 

[0038] Moreover, the above-mentioned hydrocarbon group may be permuted by other hydrocarbon groups, for 
example, aryl group permutation alkyl groups, such as benzyl and cumyl, etc. are mentioned. The above-mentioned 
hydrocarbon group further again A heterocyclic compound residue; ARUKOSHIKI radical, An aryloxy group, an ester 
group, a ether group, an acyl group, a carboxyl group. Oxygen content radicals, such as a cull BONATO radical, a 
hydroxy group, a peroxy group, and a carboxylic anhydride radical; The amino group, An imino group, an amide group, 
an imide radical, a hydrazino radical, a hydrazono group, a nitro group, A nitroso group, a cyano group, an iso cyano 
group, a cyanic-acid ester group, an amidino group, Nitrogen content radicals, such as that from which a diazo group 
and the amino group became ammonium salt; A borane diyl radical, Boron content radicals, such as a borane 
TORI1RU radical and a JIBORANIRU radical; A sulfhydryl group, A thioester radical, a dithio ester group, an alkylthio 
group, an aryl thio radical, A thioacyl radical, a thioether radical, a thiocyanate radical, an iso CHIAN acid ester 
group, A sulphone ester radical, a sulfonamide radical, a thio carboxyl group, a dithio carboxyl group, Sulfur content 
radicals, such as a sulfonic group, a sulfonyl group, a sulfinyl group, and a sulfenyl radical; you may have the Lynn 
content radicals, such as a phosphide radical, a phosphoryl group, a thio phosphoryl group, and a phosphato radical, 
the silicon content radical, the germanium content radical, or the tin content radical. 

[0039] Especially among these Methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, neopentyl, the 
carbon atomic numbers 1-30, such as n-hexyl, — desirable — the alkyl group; phenyl of the shape of a straight 
chain of 1-20, and the letter of branching — the carbon atomic numbers 6-30, such as naphthyl, a biphenyl, 
terphenyl, phenan tolyl, and anthracenyl, — desirable — aryl group [ of 6-20 ]; — these aryl groups — a halogen 
atom — the carbon atomic numbers 1-30 — the alkyl group of 1-20 or an alkoxy group, the carbon atomic numbers 
6-30, the permutation aryl group that 1-5 substituents, such as an aryl group of 6-20 or an aryloxy group, permuted 
preferably are preferably desirable. 

[0040] As an oxygen content radical, a nitrogen content radical, a boron content radical, a sulfur content radical, and 
a Lynn content radical, what carried out [ above-mentioned ] instantiation, and the same thing are mentioned. As 
heterocyclic compound residue, a carbon atomic number is mentioned for 1-30, the radical that substituents, such 
as an alkyl group of 1-20 and an alkoxy group, permuted further preferably to residue and such heterocyclic 
compound residue, such as sulphur-containing compounds, such as oxygenated compounds, such as nitrogen- 
containing compounds, such as a pyrrole, a pyridine, a pyrimidine, a quinoline, and triazine, a furan, and a pyran, and 
a thiophene. 

[0041] Specifically as a silicon content radical, a silyl radical, a siloxy radical, a hydrocarbon permutation silyl radical, 
a hydrocarbon permutation siloxy radical, etc. are mentioned for methyl silyl, dimethylsilyl, trimethylsilyl, ethyl silyl, 
diethyl silyl, triethyl silyl, diphenyl methyl silyl, triphenyl silyl, dimethylphenyl silyl, dimethyl-t-butylsilyl, dimethyl 
(pentafluorophenyl) silyl, etc. In these, methyl silyl, dimethylsilyl, trimethylsilyl, ethyl silyl, diethyl silyl, triethyl silyl, 
dimethylphenyl silyl, triphenyl silyl, etc. are desirable. Trimethylsilyl, triethyl silyl, triphenyl silyl, and dimethylphenyl 
silyl are especially desirable. Specifically, trimethylsiloxy etc. is" mentioned as a hydrocarbon permutation siloxy 
radical. 

[0042] As a germanium content radical and a tin content radical, what permuted the silicon of said silicon content 
radical by germanium and tin is mentioned. Next, the example of R1-R6 which were explained above is explained 
more concretely. 

[0043] As an alkoxy group, among oxygen content radicals, methoxy and ethoxy **n-propoxy, Isopropoxy, n-butoxy, 
iso butoxy, tert-butoxy, etc. are mentioned. As an aryloxy group Phenoxy, 2, 6-dimethyl phenoxy, 2 and 4, 6- 
trimethyl phenoxy, etc. are mentioned. As an acyl group A formyl group, an acetyl group, benzoyl, p-chloro benzoyl, 
p-methoxy BENSOIRU radical, etc. are mentioned. As an ester group Acetyloxy, benzoyloxy one, methoxy carbony I, 
phenoxy carbonyl, p-chloro phenoxy carbonyl, etc. are mentioned. 
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[0044] As an amide group, as an amino group, an acetamide, N-methyl acetamide, N-methyl benzamide. etc. are 
mentioned, dimethylamino, ethyl methylamino, diphenylamino, etc. are mentioned, aceto imide, bends imide, etc. are 
mentioned and methylimino, ethylimino, propyl imino ** butyl imino ** phenylimino, etc. are mentioned as an imino 
group as an imide radical among nitrogen content radicals. 

[0045] As an alkylthio group, among sulfur content radicals A methylthio, ethyl thio, etc. are mentioned. As an aryl 
thio radical Phenylthio, methyl phenylthio, NARUCHIRUCHIO, etc. are mentioned. As a thioester radical Acetyl thio, 
benzoyl thio, methylthio carbonyl, phenylthio carbonyl, etc. are mentioned. As a sulphone ester radical Sulfonic-acid 
methyl, sulfonic-acid ethyl, sulfonic-acid phenyl, etc. are mentioned, and a phenyl sulfonamide, N-methyl 
sulfonamide, N-methyl-p-toluenesulfonamide, etc. are mentioned as a sulfonamide radical. 

[0046] In addition, R6 It is desirable that they are substituents other than hydrogen. Namely, R6 It is desirable that 
they are a halogen atom, a hydrocarbon group, heterocyclic compound residue, an oxygen content radical, a boron 
content radical, a sulfur content radical, a silicon content radical, a germanium content radical, or a tin content 
radical. It is especially R6. It is desirable that they are a halogen atom, a hydrocarbon group, heterocyclic compound 
residue, a hydrocarbon permutation silyl radical, a hydrocarbon permutation siloxy radical, an alkoxy group, an 
alkylthio group, an aryloxy group, an aryl thio radical, an acyl group, an ester group, a thioester radical, an amide 
group, the amino group, an imide radical, an imino group, a sulphone ester radical, a sulfonamide radical, a cyano 
group, a nitro group, or a hydroxy group, and it is desirable that they are a halogen atom, a hydrocarbon group, and a 
hydrocarbon permutation silyl radical further. 

[0047] R6 ****** — as a desirable hydrocarbon group — methyl, ethyl, and n-propyl — Isopropyl, n-butyl, isobutyl, 
sec-butyl, and tert-butyl, carbon atomic numbers, such as neopentyl one, tert-amyl, and n-hexyl, — 1-30 — 
desirable — the alkyl group; cyclo propyl of the shape of a straight chain of 1-20, and the letter of branching 
carbon atomic numbers, such as cyclo butyl, cyclopentyl, cyclohexyl, and adamanthyl, — 3-30 — desirable — the 
cycloalkane radical; phenyl of 3-20 — carbon atomic numbers, such as benzyl, naphthyl, biphenylyl, and 
TORIFENIRIRU, — 6-30 — desirable — aryl group [ of 6-20 ]; — and these radicals — a carbon atomic number — 
j_30 — desirable — the alkyl group of 1-20, or an alkoxy group — a carbon atomic number — 1-30 — the alkyl 
halide radical of 1-20 and a carbon atomic number are preferably mentioned for 6-30, the radical that substituents, 
such as the aryl group of 6-20 or an aryloxy group, a halogen, a cyano group, a nitro group, and a hydroxy group, 
permuted further preferably. 

[0048] R6 It carries out and methyl silyl, dimethylsilyl, trimethylsilyl, ethyl silyl, diethyl silyl, triethyl silyl, diphenyl 
methyl silyl, triphenyl silyl, dimethylphenyl silyl, dimethyl-t-butylsilyl, dimethyl (pentafluorophenyl) silyl, etc. are 
mentioned as a desirable hydrocarbon permutation silyl radical. Trimethylsilyl, triethyl phenyl, diphenyl methyl silyl, 
iso phenyl silyl, dimethylphenyl silyl, dimethyl-t-butylsilyl, dimethyl (pentafluorophenyl) silyl, etc. are mentioned 
especially preferably. 

[0049] At this invention, it is R6. Especially if it carries out, isopropyl, isobutyl, sec-butyl, carbon atomic numbers, 
such as tert-butyl, neopentyl one, and tert-amyl, — 3-30 — desirable — the letter alkyl group of branching of 3-20 
— A carbon atomic number the hydrogen atom of these radicals And 6-30, the radical preferably permuted by the 
aryl group of 6-20 (cumyl radical etc.), It is desirable that carbon atomic numbers, such as adamanthyl, cyclo propyl, 
cyclo butyl, cyclopentyl, and cyclohexyl, are 3-30, and the radical preferably chosen from the cycloalkane radical of 
3-20. Or it is desirable the carbon atomic numbers 6-30, such as phenyl, naphthyl, fluorenyl, anthranil, and phenan 
tolyl, and that they are also the aryl group of 6-20 or a hydrocarbon permutation silyl radical preferably. 
[0050] R1 -R6 The hydrocarbon ring in which 2 or more of radicals of these and the radical which adjoins preferably 
connect with mutually, and contains different atoms, such as a fat ring, a ring, or a nitrogen atom, may be formed, 
and these rings may have the substituent further. 

[0051] Moreover, R1 -R6 which belongs to one ligand when m is two or more R1 -R6 belonging to other ligands It 
may be connected. Furthermore, it is R1 when m is two or more. Comrades and R2 Comrades and R3 Comrades and 
R4 Comrades and R5 Even if comrades and R6 comrades are mutually the same, they may differ. 
[0052] the number with which n fills the valence of M — it is — concrete — 0-5 — desirable — 1-4 — it is the 
integer of 1-3 more preferably. X shows a hydrogen atom, a halogen atom, a hydrocarbon group, an oxygen content 
radical, a sulfur content radical, a nitrogen content radical, a boron content radical, an aluminum content radical, the 
Lynn content radical, a halogen content radical, heterocyclic compound residue, a silicon content radical, a 
germanium content radical, or a tin content radical. In addition, when n is two or more, even if mutually the same, 
you may differ. 

[0053] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen atom. As a hydrocarbon group, what 
was illustrated by said R1-R6, and the same thing are mentioned. Specifically Methyl, ethyl, propyl, butyl, hexyl, 
octyl, Alkyl groups, such as nonyl, dodecyl, and eye KOSHIRU; Cyclopentyl, Carbon atomic numbers, such as 
cyclohexyl, norbornyl, and adamanthyl, the cycloalkyl radical; vinyl of 3-30, Alkenyl radicals, such as propenyl and 
cyclohexenyl; Benzyl, phenylethyl, Arylated alkyl radicals, such as phenylpropyl; although aryl groups, such as phenyl, 
tolyl, dimethylphenyl, trimethyl phenyl, ethyl phenyl, propyl phenyl, a biphenyl, naphthyl, methyl naphthyl, anthryl, and 
phenan tolyl, etc. are mentioned It is not limited to these. Moreover, halogenated hydrocarbon and the radical which 
at least one hydrogen of the hydrocarbon group of the carbon atomic numbers 1-20 permuted by the halogen are 
also specifically contained in these hydrocarbon groups. 

[0054] The thing of 1-20 has [ among these ] a desirable carbon atomic number. As heterocyclic compound residue, 
what was illustrated by said R1-R6, and the same thing are mentioned. 

[0055] although what was illustrated by said R1-R6, and the same thing are mentioned as an oxygen content radical 
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and aryl alkoxy group; acetoxy radical; carbonyl groups, such as aryloxy group; phenyl methoxies, such as 
ARUKOSHIK1 radical; phenoxies, such as hydroxy group; methoxy and ethoxy ** propoxy and butoxy one, 
methylphenoxy, dimethyl phenoxy, and naphthoxy one, and phenylethoxy, etc. are specifically mentioned, it is. not 
limited to these. 

[0056] As a sulfur content radical, what was illustrated by said R1-R6, and the same thing are mentioned. 
Specifically Methylsulfonate, trifluoromethane sulfonate, phenyl sulfonate, Benzyl sulfonate, p-toluene sulfonate, 
trimethyl benzene sulfonate, TORI1SO butylbenzene sulfonate, p-chlorobenzene sulfonate, Sulfonate radicals, such 
as pentafluoro benzene sulfonate; Methyl sulfinate, Sulfinate group; alkylthio groups, such as phenyl sulfinate, benzyl 
SURUFINETO, p-toluenesulfonate, trimethyl benzene sulfinate, and pentafluoro benzene sulfinate; although an aryl 
thio radical etc. is mentioned It is not limited to these. 

[0057] Although the specifically same thing as what was illustrated by said R1-R6 is mentioned and an arylamino 
radical or alkyl arylamino radicals, such as alkylamino radical; phenylamino, such as amino-group; methylamino, 
dimethylamino, diethylamino, dipropylamino, dibutylamino, and dicyclohexylamino, diphenylamino, ditolylamino, 
dinaphthylamino, and methylphenylamino, etc. are specifically mentioned as a nitrogen content radical, it is not 
limited to these. 

[0058] Specifically, BR4 (R shows an aryl group, a halogen atom, etc. which may have hydrogen, an alkyl group, and a 
substituent) is mentioned as a boron content radical. Although phosphite radical (phosphide radical); phosphonic acid 
radical; phosphinic acid radicals, such as thoria reel phosphine radical; methyl phosphite, such as trialkylphosphine 
radical; triphenyl phosphine, such as a trimethyl phosphine, tributyl phosphine, and tri-cyclohexyl phosphine, and a 
tritolyl phosphine, ethylphosphite, and phenyl phosphite, etc. are specifically mentioned as a Lynn content radical, it 
is not limited to these. 

[0059] What was illustrated by said R1-R6, and the same thing are specifically mentioned as a silicon content 
radical. Specifically Phenyl silyl, diphenyl silyl, trimethylsilyl, triethyl silyl, TORIPURO pill silyl, tricyclohexyl silyl, 
triphenyl silyl, Methyl diphenyl silyl, tritolyl silyl, hydrocarbon permutation silyl radical [, such as trinaphthyl silyl, ]; — 
hydrocarbon permutation silyl ether group [, such as the trimethylsilyl ether, ]; — silicon permutation alkyl group [, 
such as trimethylsilylmethyl, ]; — silicon permutation aryl groups, such as trimethylsilyl phenyl, etc. are mentioned. 
[0060] As a germanium content radical, what was illustrated by said R1-R6, and the same thing are mentioned, and, 
specifically, the radical which permuted the silicon of said silicon content radical by germanium is mentioned. 
[0061] As a tin content radical, what was illustrated by said R1-R6, and the same thing are mentioned, and, 
specifically, the radical which permuted the silicon of said silicon content radical by tin is mentioned. 
[0062] Although iodine content radicals, such as chlorine content radicals, such as fluorine content radicals, such as 
PF6 and BF4, and CI04, SbCI6, and 104, are specifically mentioned as a halogen content radical, it is not limited to 
these. 

[0063] Although AIR4 (R shows an aryl group, a halogen atom, etc. which may have hydrogen, an alkyl group, and a 
substituent) is specifically mentioned as an aluminum content radical, it is not limited to these. 
[0064] In addition, when n is two or more, it may join together mutually and two or more radicals which may differ 
even if two or more radicals shown by X are mutually the same, and are shown by X may form a ring. Although the 
concrete example of a transition-metals compound expressed with the above-mentioned general formula (H) below 
is shown, it is not limited to these. 

[0065] In the following example, M is a transition-metals element. In addition, separately Sc (III), Ti (III), Ti (IV), Zr 

(III) , Zr (IV), Hf (IV), V (IV), and Nb (V) Ta (V) Although Co (II), Co (III), Rh (II), Rh (III), and Rh (IV) are shown It is not 
limited to these. In these, it is Ti (IV). Zr (IV) Hf (IV) is desirable and especially Zr (IV) and Hf (IV) are desirable. 
[0066] Although X shows alkyl groups, such as halogens, such as CI and Br, or methyl, it is not limited to these. 
Moreover, when there is two or more X, even if these are the. same, they may differ. 

[0067] n is determined by the valence of Metal M. For example, when two sorts of mono-anion kinds have combined 
with the metal, at divalent metal, it is set to n= 1 in n= 0 and trivalent metal, and is set n= 3 with n= 2 and a 
pentavalent metal by the quadrivalent metal. For example, when a metal is Ti (IV), it is n= 2, and in the case of Zr 

(IV) , it is n= 2, and, in Hf (IV), is n= 2. 
[0068] 

[Formula 4] 
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[Formula 5] 
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[Formula 6] 
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[0071] 
[Formula 7] 
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[Formula 8] 
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[0073] 
[Formula 9] 
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[0075] 

[Formula 11] 





[0076] In addition, for an ethyl group and iPr, i-propyl group and tBu are [ under the above-mentioned instantiation 
and Me / a methyl group and Et ] tert. - Butyl and Ph show a phenyl group. Moreover, as a (B) transition-metals 
compound expressed with a general formula (II), there is a transition-metals compound expressed with the following 
general formula (Il-a). 
[0077] 

[Formula 12] 




- (Il-a) 



[0078] (M shows the transition-metals atom of the 3-1 1th groups of a periodic table among a formula. R1-R10) You 
may differ, even if mutually the same. A hydrogen atom, a halogen atom, a hydrocarbon group, Heterocyclic 
compound residue, an oxygen content radical, a nitrogen content radical, a boron content radical, a sulfur content 
radical, The Lynn content radical, a silicon content radical, a germanium content radical, or a tin content radical is 
shown, it may connect mutually [ two or more pieces ] of these, and the ring may be formed, n It is the number 
which fills the valence of M. X A hydrogen atom, a halogen atom, a hydrocarbon group, An oxygen content radical, a 
sulfur content radical, a nitrogen content radical, a boron content radical, an aluminum content radical, The Lynn 
content radical, a halogen content radical, heterocyclic compound residue, a silicon content radical, a germanium 
content radical, or a tin content radical is shown, and when n is two or more It may join together mutually and two 
or more radicals which may differ even if two or more radicals shown by X are mutually the same, and are shown by 
X may form a ring. Y The divalent joint radical containing at least one sort of elements chosen from the group which 
consists of oxygen, sulfur, carbon, nitrogen, Lynn, silicon, a selenium, tin, and boron is shown, and when it is a 
hydrocarbon group, it is the radical which consists of three or more carbon numbers. 

[0079] a general formula (II-a) — setting — R6 or R10 — at least — on the other hand — especially, it is desirable 
that both are a halogen atom, a hydrocarbon group, heterocyclic compound residue, an oxygen content radical, a 
nitrogen content radical, a boron content radical, a sulfur content radical, the Lynn content radical, a silicon content 
radical, a germanium content radical, or a tin content radical. 

[0080] a general formula (II— a) — setting — M and R1- M and R1- which were mentioned about the compound of a 
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general formula (II) as R10 and X — the same radical as R6 and X can be used. Especially as X, the hydrocarbon 
group or sulfonate radical of 1-20 has a halogen atom and a desirable carbon atomic number. When n is two or more, 
the ring which two or more X connects mutually and forms may be an aromatic series ring, or may be an aliphatic 
series ring. 

[0081] Y shows the divalent joint radical containing at least one sort of elements chosen from the group which 
consists of oxygen, sulfur, carbon, nitrogen, Lynn, silicon, a selenium, tin, and boron as mentioned above, and when it 
is a hydrocarbon, it is a joint radical which consists of three or more carbon atoms. 

[0082] As for these joint radicals Y, a principal chain has preferably the structure which consisted of four or more 
pieces [ ten or less ] preferably especially four or more pieces [ 20 or less ] three or more atoms. In addition, these 
joint radicals may have the substituent. 

[0083] As a divalent joint radical (Y), specifically Chalcogen atom;-NH(s)[, such as -O- -S- and -Se- ]-, - 
Nitrogen, such as N(CH3)- -PH-, and -P(CH3)-, or Lynn atom content radical;-SiH2- - Silicon atom content 
radicals, such as Si(CH3)2~; boron atom content radicals, such as tin atom content radical;-BHs[, such as -SnH2- 
and -Sn(CH3)2- ]-, -B(CH3)-, and -BF-, etc. are mentioned. As a hydrocarbon group, carbon atomic numbers, such 
as -(CH2) 4-, -(CH2)5- and -(CH2)6- the saturated hydrocarbon radical; cyclohexylidene radical of 3-20, A part of 
these saturated hydrocarbon radicals Cycloalkane radicals, such as a cyclo hexylene radical; 1-10 hydrocarbon 
groups, Halogens, such as a fluorine, chlorine, and a bromine, oxygen, sulfur, nitrogen, Lynn, silicon, The radical 
permuted with hetero atoms, such as a selenium, tin, and boron; Benzene, naphthalene, carbon atomic numbers, 
such as an anthracene, — residue [ of the cyclic hydrocarbon of 6-20 ]; — the carbon atomic number containing 
hetero atoms, such as a pyridine, a quinoline, a thiophene, and a furan, is mentioned for the residue of the ring 
compound of 3-20 etc. 

[0084] Although the concrete example of a transition-metals compound expressed with the above-mentioned 

general formula (H-b) below is shown, it is not limited to these. 

[0085] 

[Formula 13] 
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[0086] 

[Formula 14] 




[0087] In addition, Me shows a methyl group during the above-mentioned instantiation, and Ph shows a phenyl 
group. In this invention, the transition-metals compound which transposed the titanium metal to metals other than 
titanium, such as a zirconium and a hafnium, can also be used in the above compounds. 

[0088] (b-1) It is used by organometallic compound this invention (b-1). As an organometallic compound, the 
organometallic compound of the following periodic-table the 1 st and 2 groups and, and the 1 2th and 1 3 group is 
specifically used. 

[0089] (b-1 a) General formula RamAI(ORb) n Hp Xq (Ra and Rb among a formula) even when it is mutually the same 
— differing — **** — a carbon atomic number — 1-15 — the hydrocarbon group of 1-4 is shown preferably, X 
shows a halogen atom, 0< m<=3 and n are [ 0<=p<3 and q of 0<=n<3 and p ] the number of 0<=q<3, and m is 
m+n+p+q=3. The organoaluminium compound expressed. 

[0090] (b-1b) general formula ** alkylation object of the 1st group metal of a periodic table and aluminum which are 
expressed with M2 AIRa4 (the inside of a formula, and M2 — Li, Na, or K — being shown — Ra — a carbon atomic 
number — 1-15 — the hydrocarbon group of 1-4 is shown preferably.). 

[0091] (b-1c) general formula Dialkyl compound of the 2nd group of the periodic table to whom it is expressed with 
Ra Rb M3 (even when the inside of a formula, Ra, and Rb are mutually the same — differing — **** — a carbon 
atomic number — 1-15 — the hydrocarbon group of 1-4 is shown preferably, and M3 is Mg, Zn, or Cd.), or the 12th 
group metal. 

[0092] The following compounds etc. can be illustrated as an organoaluminium compound which belongs above (b- 
1a). 

general formula Organoaluminium compound; expressed with Ram aluminum(ORb)3-m (even when the inside of a 
formula, Ra, and Rb are mutually the same — differing — **** — a carbon atomic number — 1-15 — the 
hydrocarbon group of 1-4 is shown preferably, and m is the number of 1.5<=m<=3 preferably.) 
general formula Organoaluminium compound; expressed with Ram AIX3~m (the inside of a formula, and Ra — a 
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carbon atomic number — 1-15 — the hydrocarbon group of 1-4 is shown preferably, X shows a halogen atom, and 
m is 0< m<3 preferably.) 

general formula Organoaluminium compound; expressed with Ram AIH3-m (the inside of a formula, and Ra — a 
carbon atomic number — 1-15 — the hydrocarbon group of 1-4 is shown preferably, and m is 2<=m<3 preferably.) 
general formula Organoaluminium compound expressed with Ram aluminum(ORb) n Xq (even when the inside of a 
formula, Ra, and Rb are mutually the same — differing — **** — a carbon atomic number — 1-15 — the 
hydrocarbon group of 1-4 is shown preferably, X shows a halogen atom, 0<=n<3 and q of 0< m<=3 and n are the 
number of 0<=q<3, and m is m+n+q=3.). 

[0093] More specifically as an organoaluminium compound belonging to (b-1a) Trimethylaluminum, Triethylaluminum, 
Tori n-butyl aluminum, TORIPURO pill aluminum, Tripentylaluminium, trihexyl aluminium, trioctyl aluminum, Tori n- 
alkylaluminum, such as tridecyl aluminium; Triisopropyl aluminum, Triisobutylaluminum, Tori sec-butyl aluminum, Tori 
tert-butyl aluminum, Tori 2-methylbutyl aluminum, Tori 3-methylbutyl aluminum, Tori 2-methyl pentyl aluminum, Tori 
3-methyl pentyl aluminum, Tori 4-methyl pentyl aluminum, Tori 2-methyl hexyl aluminum, Tori branched chain 
alkylaluminum, such as Tori 3-methyl hexyl aluminum and Tori 2-ethylhexyl aluminum; Tricyclohexyl aluminum, 
Tricyclo alkylaluminum, such as tricyclo octyl aluminum; Triphenyl aluminum, Thoria reel aluminum, such as tritolyl 
aluminum; dialkyl aluminum hydride;(i~C4H9) x Aly(C5H10) z, such as a diisobutyl aluminum hydride (among a 
formula, x, and y and z are positive numbers and are z>=2x.) etc. — trialkenylaluminium; isobutyl aluminum 
methoxides, such as TORHSO prenyl aluminum expressed, — Alkylaluminum atkoxides, such as isobutyl aluminum 
ethoxide and isobutyl aluminum isopropoxide; A dimethyl aluminum methoxide, Dialkyl aluminum alkoxides, such as 
diethyl aluminum ethoxide and dibutyl aluminum butoxide; Ethyl aluminum sesquiethoxide, Alkylaluminum 
sesquialkoxides, such as butyl aluminum sesquibutoxide; The alkylaluminum; diethyl aluminum phenoxide which has 
the average presentation expressed with Ra2.5aluminum (ORb)0.5 etc. and by which alkoxy ** was carried out 
partially, Diethyl aluminum (2, 6-G t-butyl-4-m ethyl phenoxide), An ethyl aluminum screw (2, 6-G t-butyl-4-methyl 
phenoxide), Diisobutyl aluminum (2, 6-G t-butyl-4-methyl phenoxide), Dialkyl aluminum aryl oxide, such as an 
isobutyl aluminum screw (2, 6-G t-butyl-4-methyl phenoxide); Dimethyl aluminum chloride, A diethylaluminium 
chloride, dibutyl aluminum chloride, diethyl aluminum bromide, Dialkyl aluminum halide, such as diisobutyl aluminum 
chloride; Ethylaluminium sesquichloride, Alkylaluminium sesquihalide, such as butyl aluminum sesquichloride and 
ethylaluminiumsesquibromide; Ethyl aluminum dichloride, propyl aluminum dichloride and butyl aluminum — a jib — 
the alkylaluminum; diethyl aluminum hydride halogenated partially [ alkylaluminum dihalide, such as ROMIDO, etc. ] - 
- Dialkylaluminium hydrides, such as a dibutyl aluminum hydride; An ethyl aluminum dihydrido, Alkylaluminum 
hydrogenated partially [ others, such as alkylaluminum dihydridos, such as a propyl aluminum dihydrido, ]; Ethyl 
aluminum ethoxy chloride, The alkylaluminum which alkoxy-**(ed) and was halogenated partially [ butyl aluminum 
butoxy chloride, ethyl aluminum ethoxy bromide, etc. ] can be mentioned. 

[0094] Moreover (b-1 a), the organoaluminium compound which could also use the similar compound, for example, 
two or more aluminium compounds combined through the nitrogen atom can be mentioned, as such a compound — 
concrete — 2(C2H5) AIN(C2H5) aluminum (C2H5)2 etc. — it can mention. 

[0095] as the compound which belongs above (b-1b) — LiAl (C2H5)4 and LiAl (C7H15)4 etc. — it can mention. 
Moreover, in addition to this, it is also alike (b-1), As an organometallic compound, methyl lithium, an ethyl lithium, a 
propyl lithium, butyl lithium, methyl magnesium bromide, methyl magnesium chloride, ethyl magnesium bromide, ethyl 
magnesium chloride, propyl magnesium bromide, propyl magnesium chloride, butyl magnesium bromide, butyl 
magnesium chloride, dimethyl magnesium, diethyl magnesium, dibutyl magnesium, butyl ethyl magnesium, etc. can 
also be used. 

[0096] Moreover, combination with a compound with which the above-mentioned organoaluminium compound is 
formed within a polymerization system, for example, aluminum halide, and alkyl lithium, or the combination of 
aluminum halide and alkyl magnesium can also be used. 

[0097] (b-1) In an organometallic compound, an organoaluminium compound is desirable. It is above (b-1). An 
organometallic compound is one-sort independent, or is combined two or more sorts and used. 
[0098] (b-2) It is used by organic aluminum oxy compound this invention (b-2). An organic aluminum oxy compound 
may be an organic aluminum oxy compound of benzene insolubility which may be well-known aluminoxane and is 
conventionally illustrated by JP,2-78687,A. 

[0099] Conventionally, well-known aluminoxane can be manufactured by the following approaches, and is usually 
obtained as a solution of a hydrocarbon solvent, for example. 

(1) How to add organoaluminium compounds, such as trialkylaiuminium, to hydrocarbon medium suspension, such as 
the salts containing the compound containing the water of adsorption, or water of crystallization, for example, a 
magnesium chloride hydrate, a copper-sulfate hydrate, an aluminum-sulfate hydrate, a nickel-sulfate hydrate, and 
the 1st cerium hydrate of chlorination, and to make the water of adsorption or water of crystallization, and an 
organoaluminium compound react to it. 

(2) How to make direct water, ice, or a steam act on organoaluminium compounds, such as trialkylaiuminium, in 
media, such as benzene, toluene, ethyl ether, and a tetrahydrofuran. 

(3) How to make organic stannic-acid ghosts, such as dimethyl tin oxide and dibutyltin oxide, react to 
organoaluminium compounds, such as trialkylaiuminium, in media, such as Deccan, benzene, and toluene. 
[0100] In addition, this aluminoxane may contain a little organic metal component. Moreover, after distilling and 
removing a solvent or an unreacted organoaluminium compound from the collected solution of the above-mentioned 
aluminoxane, a solvent may be made to suspend in the poor solvent of remelting or aluminoxane. 
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[0101] Specifically, the same organoaluminium compound as what was illustrated as an organoaluminium compound 
which belongs above (b-1a) can be mentioned as an organoaluminium compound used in case aluminoxane is 
prepared. 

[0102] Trialkylaluminium and tricyclo alkylaluminum are desirable and especially trimethylaluminum is [ among 
these ] desirable. The above organoaluminium compounds are one-sort independent, or are combined two or more 
sorts and used. 

[0103] As a solvent used for preparation of aluminoxane, hydrocarbon solvents, such as halogenide division of 
petroleum fraction [, such as alicycle group hydrocarbon; gasolines, such as aliphatic hydrocarbon; cyclopentanes 
such as aromatic hydrocarbon; pentanes, such as benzene, toluene, a xylene, a cumene, and a cymene a hexane, a 
heptane, an octane, Deccan, a dodecane, hexadecane and OKUTA decane, a cyclohexane, cyclooctane, and 
methylcyclopentane,, kerosene, and gas oil ]; and the above-mentioned aromatic hydrocarbon, aliphatic hydrocarbon, 
and an alicycle group hydrocarbon, a chlorination object, and a bromination object, are mentioned Furthermore, 
ether, such as ethyl ether and a tetrahydrofuran, can also be used. Aromatic hydrocarbon or aliphatic hydrocarbon 
is desirable especially among these solvents. 

[0104] Moreover, the organic aluminum oxy compound of benzene insolubility used by this invention has that 
desirable whose aluminum component which dissolves in 60-degree C benzene is usually insolubility or poor 
solubility 5% or less 10% or less to what [ what is 2% or less especially preferably ], i.e., benzene, preferably in 
aluminum atom conversion. 

[0105] The organic aluminum oxy compound which contained the boron expressed with the following general formula 

(III) as an organic aluminum oxy compound used by this invention can also be mentioned. 

[0106] 

[Formula 15] 

R IS R 17 R IB 

\ i y 

Al-O-B — O-Al 
/ \ 
R« R 18 (HI) 

[0107] As for R17, a carbon atomic number shows the hydrocarbon group of 1-10 among a formula. You may differ, 
even if R18 is mutually the same, and a hydrogen atom, a halogen atom, and a carbon atomic number show the 
hydrocarbon group of 1-10. 

[0108] The organic aluminum oxy compound containing the boron expressed with said general formula (III) is the 
following general formula (the alkyl boron acid expressed with IV), and R17-B-(OH) 2. — (IV) (R17 shows the same 
radical as the above among a formula.) 

An organoaluminium compound can be manufactured in an inert solvent under an inert gas ambient atmosphere by 
making it react at the temperature of -80 degrees C - a room temperature for 1 minute to 24 hours. 
[0109] As a concrete thing of the alkyl boron acid expressed with said general formula (IV), methyl boron acid, ethyl 
boron acid, isopropyl boron acid, n-propyl boron acid, n-butyl boron acid, isobutyl boron acid, n-hexyl boron acid, 
cyclohexyl boron acid, phenyl boron acid, 3, 5-difluoro boron acid, pentafluoro phenyl boron acid, 3, and 5-screw 
(trifluoromethyl) phenyl boron acid etc. is mentioned. In these, a methyl boron acid, n-butyl boron acid, an isobutyl 
boron acid, 3, a 5-difluoro phenyl boron acid, and a pentafluorophenyl boron acid are desirable. These are one-sort 
independent, or are combined two or more sorts and used. 

[0110] Specifically, the same organoaluminium compound as what was illustrated as an organoaluminium compound 
which belongs above (b-1a) can be mentioned as such an alkyl boron acid and an organoaluminium compound made 
to react. 

[01 1 1] Trialkylaluminium and tricyclo alkylaluminum are desirable and especially trimethylaluminum, triethylaluminum, 
and triisobutylaluminum are [ among these ] desirable. These are one-sort independent, or are combined two or 
more sorts and used. 

[0112] It is above, (b-2) An organic aluminum oxy compound is one— sort independent, or is combined two or more 
sorts and used. 

(b-3) The compound (b-3) which reacts with the transition-metals compound (A) used by compound this invention 
which reacts with a transition-metals compound and forms an ion pair, and forms an ion pair (It is hereafter called 
an "ionization ionicity compound".) If it carries out, JP,1-501950,A, JP,1-502036,A, JP.3-1 79005A JP,3-1 79006A 
JP,3-207703,A, The Lewis acid indicated by JP.3-207704A USP-5321106 No., etc., an ionicity compound, a borane 
compound, a carborane compound, etc. can be mentioned. Furthermore, a heteropoly compound and an iso poly 
compound can also be mentioned. 

[01 13] Specifically as Lewis acid, it is BR3 (R). it is the phenyl group or fluorine which may have substituents, such 
as a fluorine, a methyl group, and a trifluoromethyl radical. The compound shown is mentioned. For example, trifluoro 
boron, triphenyl boron, Tris (4-fluoro phenyl) boron, tris (3, 5-difluoro phenyl) boron, Tris (4-fluoro methylphenyl) 
boron, tris (pentafluorophenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, tris (3, 5-dimethylphenyl) boron, etc. 
are mentioned. 

[01 14] As an ionicity compound, the compound expressed with the following general formula (V), for example is 

mentioned. 

[0115] 

[Formula 16] 
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R 21 

R 19® R 20_ ^ R 22 
I 

R 23 (V) 

[0116] As R19, H+, a carbonium cation, an oxonium cation, an ammonium cation, a phosphonium cation, a 
cycloheptyltrienyl cation, the ferro SENIUMU cation that has transition metals are mentioned among a formula. 
[01 1 7] even when R20-R23 are mutually the same — differing — **** — an organic radical — they are an aryl 
group or a permutation aryl group preferably. Specifically, 3 permutation carbonium cations, such as a triphenyl 
carbonium cation, the Tori (methylphenyl) carbonium cation, and the Tori (dimethylphenyl) carbonium cation, etc. are 
mentioned as said carbonium cation. 

[01 1 8] As said ammonium cation, specifically A trimethylammonium cation, a triethyl ammonium cation, A 
TORIPURO pill ammonium cation, a tributyl ammonium cation, Trialkylammonium cations, such as a Tori (n~butyl) 
ammonium cation; N and N-dimethyl anilinium cation, N and N-diethyl anilinium cation, N, and N- an N [, such as 2, 
4, and 6-pentamethylanilinium cation, ] and N-dialkyl anilinium cation; JI (isopropyl) ammonium cation — Dialkyl 
ammonium cations, such as a dicyclohexyl ammonium cation, etc. are mentioned. 

[01 1 9] Specifically, thoria reel phosphonium cations, such as an triphenyl phosphonium cation, the Tori 
(methylphenyl) phosphonium cation, and the Tori (dimethylphenyl) phosphonium cation, etc. are mentioned as said 
phosphonium cation. 

[0120] As R19, a carbonium cation, an ammonium cation, etc. are desirable and triphenyl carbonium cation, N, and 
N-dimethyl anilinium cation, N, and N-diethyl anilinium cation is especially desirable. 

[0121] Moreover, as an ionicity compound, trialkyl permutation ammonium salt, N, and N-dialkyl anilinium salt, dialkyl 
ammonium salt, a thoria reel HOSUFONIUMU salt, etc. can also be mentioned. 

[0122] As trialkyl permutation ammonium salt, specifically For example, triethyl ammonium tetrapod (phenyl) boron, 
TORIPURO pill ammonium tetrapod (phenyl) boron, Tori (n-butyl) ammonium tetrapod (phenyl) boron, 
trimethylammonium tetrapod (p-tolyl) boron, Trimethylammonium tetrapod (o-tolyl) boron, Tori (n-butyl) ammonium 
tetrapod (pentafluorophenyl) boron, TORIPURO pill ammonium tetrapod (o, p-dimethylphenyl) boron, Tori (n-butyl) 
ammonium tetrapod (m and m-dimethylphenyl) boron, Tori (n-butyl) ammonium tetrapod (p-trifluoro methylphenyl) 
boron, Tori (n-butyl) ammonium tetrapod (3, 5-ditrifluoromethyl phenyl) boron, Tori (n-butyl) ammonium tetrapod (o- 
tolyl) boron, etc. are mentioned. 

[0123] as N and N-dialkyl anilinium salt — concrete — for example, N and N-dimethyl anilinium tetrapod (phenyl) 
boron, N, and N-diethyl anilinium tetrapod (phenyl) boron, N, and N- 2, 4, and 6-pentamethylanilinium tetrapod 
(phenyl) boron etc. is mentioned. 

[0124] JI (1 -propyl) ammonium tetrapod (pentafluorophenyl) boron, dicyclohexyl ammonium tetrapod (phenyl) boron, 
etc. are specifically as dialkyl ammonium salt mentioned. 

[0125] Furthermore, triphenylcarbeniumtetrakis(pentafluorophenyl)borate, N, and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate, ferro SENIUMU tetrapod (pentafluorophenyl) borate, triphenyl KARUBENIUMUPENTA 
phenyl cyclopentadienyl complex, N, and N-diethyl anilinium PENTAFENIRU cyclopentadienyl complex, the following 
type (VI), or (VII) the boron compound expressed can also be mentioned as an ionicity compound. 
[0126] 

[Formula 17] 
H e (0 Et 2 ) 2 B 



CF 3 , 

°-m i ... <v„ 

N CFj 



[0127] (Et shows an ethyl group among a formula.) 
[0128] 

[Formula 18] 

CF 3 

i ) ? 

- (VII) 



Na B 



v CP*' 



[0129] As a borane compound, specifically For example, decaborane (14); screw [Tori (n-butyl) ammonium] nona 
borate, Screw [Tori (n-butyl) ammonium] deca borate, screw [Tori (n-butyl) ammonium] undeca borate, Screw [Tori 
(n-butyl) ammonium] dodeca borate, screw [Tori (n-butyl) ammonium] deca chloro deca borate, The salt of anions, 
such as screw [Tori (n-butyl) ammonium] dodeca chloro dodeca borate; Tori (n-butyl) ammonium screw (dodeca 
hydride dodeca borate) cobalt acid chloride (HI), The salt of metal borane anions, such as screw [Tori (n-butyl) 
ammonium] screw (dodeca hydride dodeca borate) nickel acid chloride (III), etc. is mentioned. 
[0130] As a carborane compound, specifically For example, 4-cull BANONA borane (14), 1, 3-JIKARUBA nona 
borane (13), 6, 9-JIKARUBA decaborane (14), The dodeca hydride- 1 -phenyl -1, 3-JIKARUBA nona borane, The 
dodeca hydride- 1 -methyl -1, 3-JIKARUBA nona borane, undecahydride -1, the 3^dimethyl -1, 3-JIKARUBA nona 
borane, 7, 8-JIKARUBA undeca borane (13), 2, 7-JIKARUBA undeca borane (13), Undecahydride -7, the 8-dimethyl 
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-7, 8-JIKARUBA undeca borane, The dodeca hydride-1 1 -methyl -2, 7-JIKARUBA undeca borane, Tori (n-butyl) 
ammonium 1-cull BADEKA borate. Tori (n-butyl) ammonium 1-KARUBA undeca borate, Tori (n-butyl) ammonium 1- 
KARUBA dodeca borate, Tori (n-butyl) ammonium 1-trimethylsilyM-cull BADEKA borate, Tori (n-butyl) ammonium 
BUROMO-1-KARUBA dodeca borate, Tori (n-butyl) ammonium 6-cull BADEKA borate (14), Tori (n-butyl) 
ammonium 6-cull BADEKA borate (12), Tori (n-butyl) ammonium 7-KARUBA undeca borate (13), Tori (n-butyl) 
ammonium 7, 8-dicarba undecaborate (12), Tori (n-butyl) ammonium 2, 9-dicarba undecaborate (12), The Tori (n- 
butyl) ammonium dodeca hydride-8-methyl -7, 9-dicarba undecaborate, Tori (n-butyl) ammonium undecahydride-8- 
ethyl -7. 9-dicarba undecaborate, Tori (n-butyl) ammonium undecahydride-8-butyl -7, 9-dicarba undecaborate, The 
Tori (n-butyl) ammonium undecahydride-8-allyl compound -7, 9-dicarba undecaborate, Tori (n-butyl) ammonium 
undecahydride-9-trimethylsilyl -7, 8-dicarba undecaborate, The salt of anions, such as Tori (n-butyl) ammonium 
undecahydride -4 and 6-dibromo-7-KARUBA undeca borate; Tori (n-butyl) ammonium screw (nona hydride -1, 3- 
JIKARUBA nona borate) cobalt acid chloride (HI), A Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba 
undecaborate) ferrate (III), Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) cobalt acid 
chloride (III), Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) nickel acid chloride (III), 
Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) cuprate (III), A Tori (n-butyl) ammonium 
screw (undecahydride -7, 8-dicarba" undecaborate) aurate (III), A Tori (n-butyl) ammonium screw (nona hydride -7, 
8-dimethyl -7, 8-dicarba undecaborate) ferrate (III), A Tori (n-butyl) ammonium screw (nona hydride -7, 8-dimethyl 
-7, 8-dicarba undecaborate) chromate (HI), Tori (n-butyl) ammonium screw (TORIBUROMOOKUTA hydride -7, 8- 
dicarba undecaborate) cobalt acid chloride (HI), A tris [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA 
undeca borate) chromate (III), A screw [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) 
manganate (IV), Screw [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) cobalt acid 
chloride (HI), The salt of metal carborane anions, such as screw [Tori (n-butyl) ammonium] screw (undecahydride-7- 
KARUBA undeca borate) nickel acid chloride (IV), etc. is mentioned. 

[0131] The heteropoly compound consists of an atom chosen from silicon, Lynn, titanium, germanium, an arsenic, 
and tin, and one sort or two sorts or more of atoms chosen from vanadium, niobium, molybdenum, and a tungsten. 
Specifically Lynn vanadium acid, Germano vanadium acid, arsenic vanadium acid, Lynn niobic acid, Germano niobic 
acid, a SHIRIKONO molybdic acid, molybdophosphoric acid, A titanium molybdic acid, the Germano molybdic acid, an 
arsenic molybdic acid, a tin molybdic acid, A tungstophosphoric acid, the Germano tungstic acid, a tin tungstic acid, 
Phosphorus molybdo vanadium acid, a phosphorus tongue SUTOBANAJINN acid, the Germano 
TANGUSUTOBANAJINN acid, Phosphorus molybdo TANGUSUTO vanadium acid, Germano molybdo TANGUSUTO 
vanadium acid, On the metal of the salt of a periodic table of a phosphorus molybdo tungstic acid, phosphorus 
molybdo niobic acid, and these acids, for example, the 1st group, and two groups, and a concrete target It is not this 
limitation although organic salt with a salt with a lithium, sodium, a potassium, a rubidium, caesium, beryllium, 
magnesium, calcium, strontium, barium, etc., a triphenyl ethyl salt, etc. can be used. 

[0132] It is above, (b-3) An ionization ionicity compound is one-sort independent, or is combined two or more sorts 
and used. In the case of a polymerization, although the usage of each component and addition sequence are chosen 
as arbitration, the following approaches are illustrated. 

[0133] (1) Component (A) (B-1), Organometallic compound (B-2), How to add at least one sort of components (B) 
(only henceforth "a component (B)") chosen from an organic aluminum oxy compound and (B-3) an ionization 
ionicity compound to curing units in order of arbitration. 

[0134] (2) How to add a component (A), the catalyst component for which the component (B-1) was contacted 
beforehand, and a component (B-3) to curing units in order of arbitration. 

(3) How to add the catalyst component for which the component (A) and the component (B-1) were contacted 
beforehand, and a component (B-1) and a component (B-3) to curing units in order of arbitration. In this case, even 
if a component (B-1) is the same, they may differ. 

[0135] (4) How to add the catalyst component for which the component (A), the component (B-1), and the 
component (B-3) were contacted beforehand, and a component (B-1) to curing units in order of arbitration. In this 
case, even if a component (B-1) is the same, they may differ. 

[0136] (5) How to add the catalyst for which the component (A) and the component (B-2) were contacted 
beforehand to curing units. 

(6) How to add a component (A) and a component (B-2) to curing units in order of the catalyst component 
contacted beforehand and a component (B-1), or (B-2) arbitration. In this case, even if a component (B-2) is the 
same, they may differ. 

[0137] In this invention, a polymerization can be carried out also in any of liquid phase polymerization methods, such 
as a dissolution polymerization and a suspension polymerization, or a vapor-phase-polymerization method. As an 
inert hydrocarbon medium used in a liquid phase polymerization method, halogenated hydrocarbon or such mixture, 
such as aromatic hydrocarbon; ethylene chloride, such as alicycle group hydrocarbon; benzene, such as aliphatic 
hydrocarbon; cyclopentanes, such as a propane, butane, a pentane, a hexane, a heptane, an octane, Deccan, a 
dodecane, and kerosene, a cyclohexane, and methylcyclopentane, toluene, and a xylene, chlorobenzene, and 
dichloromethane, etc. can be mentioned, and, specifically, the olefin itself can also be used as a solvent. 
[0138] It faces performing the polymerization of an olefin using the above catalysts for olefin polymerization, and 
10-12 to ten - two mols (A) of components are usually used in an amount which becomes 10-10 to ten - three 
mols preferably. 

[0139] Component (b-1) Component (b-1) A mole ratio [(b-1) /M] with the transition-metals atom (M) in a 
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component (A) is usually used in 0.01-100000, and an amount that is preferably set to 0.05-50000. Component (b-2) 
The mole ratio [(b-2) /M] of the aluminum atom in a component (b-2) and the transition-metals atom (M) in a 
component (A) is usually used in 10-500000, and an amount that is preferably set to 20-100000. Component (b-3) 
Component (b-3) A mole ratio [(b-3) /M] with the transition-metals atom (M) in a component (A) is usually used in 
1-20, and an amount that is preferably set to 1-10. 

[0140] Moreover, the range of -50-+200 degrees C of polymerization temperature of the olefin using such a catalyst 
for olefin polymerization is usually 0-170 degrees C preferably, the polymerization preassure force — usually — 
ordinary pressure -100 kg/cm2 — desirable — ordinary pressure -50 kg/cm2 It is under a condition and a 
polymerization reaction can be performed also in which approach of a batch process, half-continuous system; and 
continuous system. It is also possible to divide a polymerization into two or more steps where reaction conditions 
differ, and to perform it furthermore. 

[0141] The release agent for toners concerning this invention consists of a low-molecular-weight ethylene system 
polymer with which the end concerning this invention may denaturalize. This release agent is used as a component 
of the toner for electrostatic-charge image development with an electrification control agent etc. binding resin (a), a 
coloring agent (b), and if needed, the number average molecular weight of this release agent — the range of 300 
thru/or 2000 — it is the range of 400 thru/or 1000 preferably. 

[0142] If it consists of thermoplastics generally blended to the development material of an electrostatic-charge 
image, any will be sufficient as the above-mentioned binding resin (a), and it will not be restricted especially. For 
example, what consists of styrene resin, a styrene-acrylic ester acid copolymer, acrylic resin, styrene-butadiene 
resins, ketone resin, maleic resin, polyester resin, polyvinyl acetate resin, cumarone resin, phenol resin, silicone 
resin, polyurethane, an epoxy resin, terpene resin, a polyvinyl butyral, poly butyl methacrylate, a polyvinyl chloride, 
polyethylene, polypropylene, polybutadiene, an ethylene-vinylacetate copolymer, rosin resin, etc. is mentioned. A 
styrene-acrylic ester copolymer with fixable [ sufficient ], polyester aromatic series resin, and especially an epoxy 
resin are desirable at softening temperature (90 degrees C - 120 degrees C) suitable in these. 
[0143] If generally blended to the development material of an electrostatic-charge image, any will be sufficient as 
the coloring agent of the above (b), and it will not be restricted especially. For example, a pigment or colors, such as 
carbon black, copper-phthalocyanine-blue, aniline-bule, ARUKO oil blue, chrome yellow, ultra marine blue, quinoline 
yellow, lamp black, rose-bengal, diazo yellow, Rhodamine B lake, and carmine 6B and the Quinacridone derivative, 
are mentioned, and even when these are independent one sort, even if they combine two or more sorts, they are 
used. 

[0144] The ratios of the release agent of binding resin / coloring agent / electrification control agent / this 
invention are about 100/10 / 5 / 0.5 to 40 in a weight ratio, and the blending ratio of coal of the release agent for 
toners of this invention is usually 100/6 / 2 / 20 preferably. [ 1-6 ] [ 0.5-2 ] [ 10-20 ] [ 1-10 ] [ 0-5 ] 
[01 45] The pigment agent concerning this invention consists of a low-molecular-weight ethylene system polymer 
with which the end concerning this invention may denaturalize. After mixing with a pigment and then mixing with 
covering color resin, this dispersant is kneaded and corned with an extruder, and is used as a dry color, the 
Colorcon pound, or a masterbatch. 

[0146] the blending ratio of coal of the above-mentioned pigment agent — the pigment 100 weight section — 
receiving — usually — 25 thru/or the 200 weight sections — it is the range of 50 thru/or the 1 50 weight sections 
preferably. The range of number average molecular weight is 1 000 thru/or 5000, and the range of it is 1 500 thru/or 
3000 preferably. 

[0147] As covering color resin which can be used, polyethylene, polypropylene, polybutene -1, polybutene -1, the 
Pori 4-methyl pentene -1, ethylene propylene rubber, Polyolefine system resin, such as an ethylene-vinylacetate 
copolymer, polystyrene, Styrene resin, such as ABS, the polycarbonate resin obtained from btsphenol A and a 
phosgene, Thermosetting resin, such as thermoplastics, such as polyester resin, such as polyethylene terephthalate 
and polybutylene terephthalate, polyamide resin, polyphenylene oxide resin, and a polyvinyl chloride, and phenol 
resin, and an epoxy resin, can be mentioned. 

[0148] Especially, the pigment agent of this invention can be suitably used to thermoplastics. The pigment which can 
be used can be used for all the pigments known by coloring of synthetic resin from the former. When it illustrates 
concretely as a pigment, metal; calcium carbonates, such as aluminum, silver, and gold, Carbonates, such as a 
barium carbonate; Oxide;aluminum203andnH20, such as ZnO and Ti02, Hydroxides, such as Fe203andnH20; 
nitrates [, such as sulfate;Bi(OH)2N03 ], such as CaS04 and BaS04 ;P Chlorides, such as bCI2; [ Chromite, such as 
chromate;CoCrO(s)4, such as CaCr04 and BaCr04, ] A manganate and permanganate; — nitrites [, such as 
uranate;K3Co(N02) 6.3H20, ];, such as borate;Na2U207.6H2O, such as Cu (BO)2, — silicate [, such as Si02, ]; — 
******, such as CuAs03 and Cu (OH)2, — and **** acid chloride; — acetate [, such as Cu (C2H3C2)2 and Cu 
(OH)2, ]; (NH4) — phosphate [, such as 2MnO2(P207) 2, ]; — aluminum acid chloride — Molybdate, a zincate, an 
antimonate, a tungstate selenide, Inorganic pigments, such as a titanate, cyanidation iron salt, phthalate, and CaS, 
ZnS, CdS, Natural organic pigments, such as a cochineal lake and a MADA lake, naphthol Green Y Nitroso pigments, 
such as naphthol Green B; Naphthol Yellow S, nitro pigment [, such as pigment chlorin 2G, ]; — permanent red 4R; - 
- Hansa Yellow — Azo pigments, such as brilliant carmine 68 and Scarlett' 2R; MARAKAIN Green, Basic dye lakes, 
such as Rhodamine B, acid one, the Green lake, Acid-dye lakes, such as an eosine lake, an alizarin lake, a purpurin 
lake, Organic pigments, such as phthalocyanine pigments, such as vat dye pigments, such as which mordant dye 
lake, the thioindigo red B, and intern Indanthrene Orange, a copper phthalocyanine blue, and Phthalocyanine Green, 
etc. are mentioned. 
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[0149] Although the pigment agent of this invention is applicable also to coloring by the approach of coloring by the 
dry color method, the coloring by the Colorcon pound method or the coloring by the masterbatch method either, it 
can be especially used for the masterbatch method preferably. 

[01 50] The lubricant for polyvinyl chloride resin concerning this invention consists of a low-molecular-weight 
ethylene system polymer with which the end concerning this invention may denaturalize. In the polyvinyl chloride 
constituent using the lubricant of this invention, the blending ratio of coal of lubricant is the range of the 0.05 weight 
sections thru/or 5 weight sections to the polyvinyl chloride 100 weight section, and is the 0.1 weight section thru/or 
3 weight sections preferably. Moreover, number average molecular weight is in the range of 400 thru/or the 4000 
weight sections, the polymer used as lubricant is the range of 500 thru/or the 1000 weight sections preferably, 
further, in using the denaturation object which denaturalized the end, the acid number of this denaturation object is 
in the range of 2 thru/or 70, and it is the range of the acid numbers 10-50 preferably. When the acid number of a 
denaturation object is 70 or more, the initial slippage of lubricant falls and the adhesive prevention effectiveness 
falls or less by ten. Moreover, the adhesive prevention effectiveness as opposed to a metal in the number average 
molecular weight of lubricant is inferior, and slippage falls by the first stage and the anaphase at large or more by 
4000 400 or less. Moreover, in the loadings rate of lubricant, the slippage effectiveness runs short, above 5 weight 
sections, slippage becomes superfluous and plasticization of a constituent becomes difficult below at the 0.05 
weight sections. 

[0151] In order to use the above-mentioned denaturation object as lubricant, the single-sided end vinyl group of the 
polymer chain of a low-molecular-weight ethylene system polymer or vinylidene radical content oligomer concerning 
this invention as a monomer which denaturalizes Unsaturated carboxylic acid or its anhydride is mentioned. 
Specifically An acrylic acid, a methacrylic acid, a maleic acid, a maleic anhydride, a citraconic acid, An anhydrous 
citraconic acid, a fumaric acid, an itaconic acid, itaconic acid anhydride, 3-cyclohexene carboxylic acid, 4- 
cyclohexene carboxylic acid, 5-norbornene-2, 3-dicarboxylic acid, etc. can be mentioned. 

[0152] It puts and the polyvinyl chloride resin containing the polyvinyl chloride resin additive of this invention cannot 
be used, even if it mixes polyethylene, polypropylene, ABS plastics, MBS resin, an ethylene-vinylacetate copolymer, 
polymethylmethacrylate, etc. to a polyvinyl chloride or a polyvinyl chloride. Moreover, a heat-resistant stabilizer may 
be further blended with these constituents. 

[01 53] If a stabilization effect is shown to polyvinyl chloride resin as a heat-resistant stabilizer which can be used, 
anything, it will be good, for example, such mixture, such as a lead compound, a cadmium compound, a barium 
compound, a lime compound, a zinc compound, an organotin compound, an epoxy compound, and KIRETA, will be 
used. 

[0154] The polyvinyl chloride constituent containing this invention lubricant may contain the lubricant of further 
others, a bulking agent a pigment, the color, the plasticizer, the antistatic agent, and the weathering stabilizer. Since 
initial slippage is excellent, the adhesiveness over a metal is mitigated and the constituent containing the lubricant 
concerning this invention can be fabricated to stability, can cross continuous running to a long time, and can 
perform it. 

[0155] The low-molecular-weight ethylene system polymer concerning this invention can be widely used for the 
application for which well-known low molecular weight polyethylene, such as a wax, is used. In this case, various 
additives can also be added and used if needed. For example, if the low-molecular-weight ethylene system polymer 
concerning this invention is used as a coating modifier, a paint film front face can be reformed, for example, it can 
excel in lusterless effectiveness, and the abrasion resistance of a paint film can be raised, a high-class feeling can 
be given. to a woodwork coating and endurance can be raised. 

[0156] Moreover, if the low-molecular-weight ethylene system polymer concerning this invention is used as polish, 
such as car wax and a floor polish, it can excel in gloss and paint film physical properties can be raised. 
[0157] The low-rmolecular-weight ethylene system polymer concerning this invention is suitable as a release agent 
for resin shaping, can give a mold-release characteristic to thermoplastics or thermosetting resin, and can raise a 
molding cycle. 

[01 58] The low-molecular-weight ethylene system polymer concerning this invention is excellent in compatibility 
with rubber, gives a mold-release characteristic to rubber, when it is suitable as rubber processing aid which carries 
out viscosity control and uses as rubber processing aid, it raises the dispersibility of a filler and a pigment, and since 
it gives a mold-release characteristic and a fluidity to rubber, it can raise the molding cycle at the time of rubber 
shaping, and an extrusion property. 

[0159] the quality of paper to which the low-molecular-weight ethylene system polymer concerning this invention 
improves the slippage of paper, and surface treatment — as an improver — suitable — quality of paper — when it 
uses as an improver, dampproofing, gloss, surface hardness, blocking resistance, and abrasion resistance can be 
raised, a high-class feeling can be given to paper and endurance can be raised. 

[0160] The low-molecular-weight ethylene system polymer concerning this invention can raise the abrasion 
resistance on the front face of ink, and thermal resistance, when it is suitable as a wear-resistant improver for ink 
and uses as a wear-resistant improver. The low-molecular-weight ethylene system polymer concerning this 
invention is suitable as a textile finishing assistant, and when resinating fiber and it uses as a textile finishing 
assistant, it can give flexibility and slippage to fiber. 

[0161] The low-molecular-weight ethylene system polymer concerning this invention is suitable as a hot melt 
additive, and can give thermal resistance and a fluidity to hot melt adhesive. The quality of the hot melt adhesive in 
the field as which the thermal resistance of an automobile, building materials, etc. is required can be raised. The 
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low-molecular-weight ethylene system polymer concerning this invention is suitable as an electric insulation agent 
for example, can raise the electric insulation of a film capacitor, and a heat-resistant target. The low-molecular- 
weight ethylene system polymer concerning this invention is suitable as a compounding agent to natural waxes, such 
as a crayon and a candle, and can raise surface hardness and softening temperature. 
[0162] 

[Effect of the Invention] Since the low-molecular-weight ethylene system polymer of this invention has the 
unsaturated bond of the vinyl mold which has reactivity at the single-sided end of a polymer chain, or a vinylidene 
mold, it can give the functional group of arbitration by the various denaturation technique. 
[01 63] Such a polymer and its denaturation object can offer the toner release agent in which the elevated- 
temperature mold-release characteristic was excellent in, and low-temperature fixable one was excellent. Moreover, 
said polymer and its denaturation object can offer the pigment agent excellent in pigment dispersibility. 
[0164] Furthermore, said polymer and its denaturation object can offer the lubricant for polyvinyl chloride resin 
excellent in initial slippage. 
[0165] 

[Example] Hereafter, although this invention is explained still more concretely based on an example, this invention is 
not limited to these. 

[0166] In addition, in this example, limiting viscosity ([eta]) was measured in 135 degrees C and a decalin. molecular 
weight distribution (Mw/Mn) — the Millipore Corp. make — using GPC-150, it is the following, and made and 
measured. 

[0167] TSK whose column sizes are the diameter of 27mm, and die length of 600nm as a separation column GNH 
Using HT, column temperature was made into 140 degrees C, the mobile phase was developed by part for 1.0ml/, 
using 0.025 % of the weight (Takeda Chemical) of BHT(s) as o-dichlorobenzene (Wako Pure Chem) and an 
antioxidant, sample concentration was made into 0.1 % of the weight, the sample injection rate was made into 500 
microliter, and the differential refractometer was used as a detector. The thing by TOSOH CORP. was used for 
standard polystyrene. 

[0168] It substituted asking for the acid number for the quantum of end carbonyl. A potassium-hydroxide 
neutralization process is used for the acid number, and it is JIS. It applied to K-5902 correspondingly. 
[01 69] 

[The synthetic example 1] Hexane 1L was inserted in the autoclave made from SUS of content volume 2L which 

fully carried out the nitrogen purge. Subsequently, after carrying out the temperature up of the temperature in a 

system to 120 degrees C, the polymerization was started by pressing methyl aluminoxane 1.25mmol and compound 

(A-1) 0.001 mmol fit with ethylene. By supplying ethylene continuously after that, total pressure was kept at 

30kg/cm2 and the polymerization was performed for 15 minutes at 120 degrees C. Unreacted ethylene was purged 

after suspending a polymerization by adding a small amount of methanol in a system. The polymer was deposited by 

throwing in the obtained polymer solution in the methanol of an overlarge. Filtration recovered the polymer and 

reduced pressure drying was carried out at 80 degrees C for 10 hours. Consequently, limiting viscosity [eta] is 0.11 

dl/g and polyethylene oligomer 55.2g the number of Mn is [ 1.9 and the number of vinyl groups per 1000 carbon / g ] 

14.6 for 900 and Mw/Mn was obtained. 

[0170] ' 

[Formula 19] 

nC.H ia 

=N\ 




<fc€rt» ( A - 1 ) 
[0171] 

[The synthetic example 2] At the room temperature, heptane 850ml was inserted in 2made from SUS L autoclave 
which fully enough carried out the nitrogen purge, and the temperature up was carried out to it to 50 degrees C. 
Then, the propylene was inserted in until the pressure was set to 5.5kg/cm2G, keeping at 50 degrees C, and it 
pressurized with ethylene until total pressure was further set to 8kg/cm2G. Then, 0.001 mmol(s) were pressed fit for 
methyl aluminoxane 1.25mmol and a compound (A-2), and the polymerization was started. The polymerization was 
performed at 50 degrees C for 15 minutes, supplying ethylene continuously. The unreacted monomer was purged, 
after adding a small amount of methanol and suspending a polymerization. The obtained polymer solution was thrown 
into the methanol of an overlarge, and the polymer was deposited. Filtration recovered the obtained polymer and 
reduced pressure drying was carried out at 130 degrees C for 10 hours, consequently, limiting viscosity [eta] — 0.40 
dl/g — it is — a propylene content — 4.5-mol% and Mn — 1600 and Mw/Mn — the vinyl group per 1.9 and 1000 
carbon, and vinylidene — oligomer 36.5g whose base is 7.2 pieces was obtained. 
[0172] 

[Formula 20] 
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tBu 



ft** ( A - 2 ) 



[0173] 

[The synthetic example 3] [denaturation of an end unsaturated bond] — oligomer 25g obtained in the synthetic 
example 2 and SnCI2.2H20 0.41 g were inserted in the 100ml autoclave made from SUS which fully carried out the 
nitrogen purge, and it agitated at 230 degrees C for 5 hours. Then, maleic anhydride which dissolved 5.9g and 
tetramethylpiperidine nitro oxide 3mg are inserted in, and 5kg/cm2G was pressurized and it was made to react for 
20 minutes with nitrogen. After the sample had dissolved, it took out small quantity every, and it supplied in the 
cyclohexane of an overlarge, and insoluble matter was removed by filtration. After carrying out reduced pressure 
distilling off of the cyclohexane in filtrate, reduced pressure drying of the obtained residue was carried out at 100 
degrees C for 10 hours. Consequently, 25. 5g of denaturation objects which carried out maleic-anhydride 
denaturation of the end was acquired. [0174] 

[The synthetic example 4] At the room temperature, heptane 850ml was inserted in 2made from SUS L autoclave 
which fully enough carried out the nitrogen purge, and the temperature up was carried out to it to 50 degrees C. 
Then, the propylene was inserted in until the pressure was set to 5.5kg/cm2G, keeping at 50 degrees C, and it 
pressurized with ethylene until total pressure was further set to 8kg/cm2G. Then, 0.001 mmol(s) were pressed fit for 
methyl aluminoxane 1.25mmol and a compound (A-3), and the polymerization was started. The polymerization was 
performed at 50 degrees C for 1 5 minutes, supplying ethylene continuously. The unreacted monomer was purged, 
after adding a small amount of methanol and suspending a polymerization. The obtained polymer solution was thrown 
into the methanol of an overlarge, and the polymer was deposited. Filtration recovered the obtained polymer and 
reduced pressure drying was carried out at 130 degrees C for 10 hours, consequently, limiting viscosity [eta] — 0.20 
dl/g — it is — a propylene content — 3.8-mol% and Mn — 2300 and Mw/Mn — the vinyl group per 2.0 and 1000 
carbon, and vinylidene — oligomer 28.7g whose base is 5.5 pieces was obtained. 
[0175] 

[Formula 21] 




ft#4fc (A- 3) 
[0176] 

[The synthetic example 5] the denaturation which carried out maleic-anhydride denaturation of the end as a result 
of processing like the synthetic example 3 using the oligomer obtained in the example 4 of [denaturation of end 
unsaturated bond] composition — 23.1 g of adults was obtained. [0177] 
[Table 1] 
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[0178] 

[Example 1] The resin (Mitsui Chemicals, Inc. make, CPR-100) 87 section for binders, and the carbon black (MA100; 
Mitsubishi Chemical make) 8.0 section, The electrification regulator (BONTRON S-34; ORIENT chemical-industry 
company make) 1.0 section, cooling after setting it as 120 degrees C and kneading using the biaxial kneading 
machine after carrying out preliminary mixing of the polyethylene oligomer 5.0 section compounded in the synthetic 
example 1 with a Henschel mixer, and coarse grinding — it pulverized, and classified by the sizer further and the 
6.0-1 8.0-micrometer toner was obtained. Subsequently, the hydrophobic silica (R-972, product made from Aerosil) 
was added from the outside at a rate used as 0.4 % of the weight to the above-mentioned toner, this was mixed with 
the Henschel mixer, and the toner was obtained. As a result of evaluating the toner obtained by the above, 135 
degrees C and the offset generating temperature (B) of the minimum fixing temperature (A) were 240 degrees C or 
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more. 

[0179] These evaluation approaches were performed as it was the following. 

After creating a non-established image with the copying machine which changed suitably the electrophotography 
copying machine of the minimum fixing temperature (A) marketing, the fixing section of the copying machine of 
marketing of this non-established image was fixed using the heat roller anchorage device changed suitably. The 
fixing rate with a heat roller was made into 210 mm/sec, it changed 5 degrees C of temperature of a heat roller at a 
time, and the toner was established. Covered the obtained fixing image for the 0.5kg load with the sand rubber 
(dragonfly pencil company make), it was made to rub 10 times, and the friction test was performed. The image 
concentration before and behind this friction test was measured with a Macbeth style reflection density meter. The 
rate of change of the image concentration in each temperature considered as the minimum fixing temperature with 
the minimum fixing temperature used as 70% or more. In addition, the heat roller anchorage device used here does 
not have a silicone oil feeder style. Moreover, the environmental condition was made into ordinary temperature 
ordinary pressure (temperature of 22 degrees C, 55% of relative humidity). 

[01 80] Evaluation of offset-proof [ offset generating (temperature B) ] nature was performed according to 
measurement of the above-mentioned minimum fixing temperature. That is, after creating a non-established image 
with the above-mentioned copying machine, the toner image was imprinted and the above-mentioned heat roller 
anchorage device performed fixing processing. Subsequently, the transfer paper of a blank paper was sent to the 
heat roller anchorage device concerned under the same conditions, and actuation which carries out visual 
observation of whether toner dirt arises on a transfer paper was performed. This actuation was repeated two or 
more times, carrying out the sequential rise of the laying temperature of the heat roller of said heat roller anchorage 
device. It considered as offset generating temperature with the minimum laying temperature which the dirt by the 
toner produced. Moreover, the environmental condition was made into ordinary temperature ordinary pressure 
(temperature of 22 degrees C, 55% of relative humidity). 
[0181] 

[Example 2] Having impalpable-powder-ized the oligomer obtained in the synthetic example 3 with the desk grinder 
(50% particle size of 80 micrometers), having dissolved at 180 degrees C, and kneading the copper-phthalocyanine- 
blue 100 weight section to this, it added gradually and the spherical kneading object with a radius of about 2.5cm 
was obtained. This kneading solid was supplied to 130-degree C 3 roll **** machine, and the regurgitation rate was 
calculated from that pass time and discharge quantity. Furthermore, this kneading constituent and polystyrene (the 
product made from Japanese Polystyrene, trade name TOPO REXX which are called GPPS), or ABS (tic [ Sumitomo 
Chemical Co., Ltd. make and class / MH ]) was supplied to 20mmphi extruder which is 230 degrees C and is rotating 
[ ABS / degrees C / 190 / and ] at the rate of 50rpm about GPPS at a rate from which the pigment concentration 
in a kneading moldings becomes 1wt%, and the masterbatch was obtained after kneading. Extrusion nature was 
evaluated by carrying out the visual judgment of the homogeneity of the surface state of the strand at this time, and 
the diameter of a strand. 

[0182] Moreover, about the transparency of a pigment agent and a masterbatch film, using the masterbatch which 
uses GPPS as a base material, press working of sheet metal was carried out under conditions with a press 
temperature of 190 degrees C, and the 0.1mm masterbatch film was obtained. The pigment agent in this 
masterbatch film was measured with the image-processing machine (the Toyo Ink make, Luzex450). Moreover, the 
turbidity of the obtained film was measured as film haze. A thing with this smaller value has better transparency. 
[0183] The evaluation result was as follows. 

Film engine-performance pigment dispersibility: The particle number of 50 micrometers or less is 1.00x103. An 
individual / two or less cm Hayes : Three 25% workability roll regurgitation rate: 0.085g / min. extrusion nature : All 
at the time of using GPPS or ABS are fitness [0184]. 

[Example 3] 90 degrees C of oligomer 1 weight sections obtained in the polyvinyl chloride (product [ made from 
Ocean Vinyl chloride ], trade name TH-1000, degree of polymerization = 1000) 100 weight section, the dioctyl tin 
JIMERUKAPUTAIDO (trade name OT— 4, product made from Tokyo Fine chemical) 2.5 weight section, and the 
synthetic example 5 were mixed with the Henschel mixer for 3 minutes. The obtained mixture was kneaded with 2 
rolls and slippage was evaluated. Measuring time amount until supply a sample between rolls, an injection sample 
fuses, it becomes sheet-like and it coils around a roll estimated the gelation time. The sample was supplied to the 
roll, the roll was suspended after mixing for 2 minutes, and observing the ease of exfoliating of the sheet 5, 10, 15, 
20, and 30 minutes after after a roll halt estimated the adhesion prevention effectiveness to a roll. This result 
displayed as x the thing for which ** and exfoliation are improper for the good thing of detachability in Table 2. 
[ thing / 0 and / which cannot exfoliate easily ] In addition, roll actuation was performed on condition that the 
following. 

Diameter of a roll : 8 inch skin temperature : 1 90-195-degree-C roll spacing : The number of 0.4mm roll rotations: 
1 8rpm / 20rpm (a pre-roll / post-roll) 

The amount of samples: A result is shown in Table 2 once [ 1 50 / g/]. 

[0185] 

[Table 2] 
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^ ass* icg* $ n-s aasttt^ <ow* *> n * ? x w 

Z>. iiz.z>lfi. im i u-^-m<r>1\m i &*:&*kiz J £xw 
ansM* ic^E: o-swttJt ux&mr Z> IC Ji ¥ $ 

-a® lc-> 'J u jU€£931*ft: U . > V =i - > 

JlfWf&WfcB-pTO-S. b^U>S^e.COlg^. P- 

KMtTe&iv ->y p->*-r;KDSWW^tt?E^g 
[0009] h-t- <D±ttx$>z>i&mm£ L-rii, 50 
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tz \t 7 1> )i>wji a z m n tzysmmmtf u x 3. ^;naijg 

?f?mi4A<llo;:<!:. ®S&IMb£. (1 0 CCbu^) 

ct, mvtLm^z.£. &£zt%%iffimwmytmzttm 

L-fc <h € [zmmKfrn&ft&^X'^&tf'PU < XT ti 

[ooio] zw^otttsiMzmfr-tzizib. 

— Xlt, i$.V*\s-74> r ?v£X.$:UWMii^X 
jjPX-5 C £#11*3*1 (^iiBB 5 2- 3 3 0 4 
1^52-3305 ^ffi, |h)57-52574 
PI58-5866 4^« v ^MBB 58-5945 5^ 

1*t* |S]± 2 1±£ C <!: liHUT* r> tz. 

[oo 1 1] (mmft&m) #u^u>. abs, ?h 

mm izm- izft®. $ -ar-s tz #> izwmftftmw&m $ nt 
o-s. ^tt5^^lc*5l^T^ne)ro^fi£etflifflollil ! 4^^•t^^9J<i: 

K^*y zf^-nct'*ifflu^>nTt\-s. u^u^e.. 

U14/)«teTUfcy. 7Ky^-©^14*HST-rs^:<!:(D 

x&tfifr^it. *tz. mwtt&MtLxig.K+mtfv* 

5 -< * - $0)8 f 3 -5 1 Mi C (D K 7 -f -h "7 - Z tz 

txiixTisy&xv-v-iz&mmmtzv&izmmftM 
itwi£.Tt -a 1 e> niitf * u . s e> tc?#e>nfc^ y ^ 

-©g|!f4^Ui14t>^-5<!:l>p^.f.t>feofe. &tz. 
^*4^S49J$«fflb/S:ii^lCli.' #«©II#4$^-lc± 

(MB) ii^filffl-r-SCiAiBlfTftofc. 

[0012] -73T, /Hyx^u^-^^y^ptfu^^ 

t'0*U*U7^ >8iflt*3«fctX^y^btf-;UttiSiW» 

turn oftmi z m t ^ tis*4 $ ^ y x ^ u ofte^sg 
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[0 0 1 3] (JUkK^MIBffllSIHW) UtS'fbfc'-Jl' 
HUB, iSSt^IftTSK. *»6*©»»»safll 

«a»^Btsti*. ft*«fcy#y«4btf=;u«JSSoiJ& 
•fcfttt. JS&<b^#®ftTU3c<hl4«fc<»e>nT 

it*. «s»»te«fctf »auic«tu 
cn6o»**«i5*B*»*«. »«iici*. mats* 

BPJtSJi, »W«rtTSdB***iMi»lM*i;:«BBi3J: 
Kfc-Sffli* (SlkHItt) *«MMfc (JUT<7*;Hb<fcU3) 30 

<hLTI4. mZ.lfX 7-7 'J WJ>»M->9 

6lc. *g|S&Sfli:UT(4#«i;&>9y**. BHb^'Jx? 1 40 
U>9 y £*;}3«fctf-?-(Z>x;*x<H' , 7 y <? XiVtote^Zfi-Z 
O&Mft:*, 7t7U>8. ty^U^ Kfc£# 

[0 0 14] 

UMBOS*)] *$8WI4, «£<*t» 

umfiif 
w»tt©«nfc*ft e^MMBfflfl-aiaiftatt-f * - «t so 
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[0 0 15] 

t&SiSO — l 0©a-*l/7-f 

i^ftTSoT (1) I^U>JWft*»8 1-1 0 0^ 
%. >^fiL*<0~ 1 9 tEJWO&WlZto 

U. (2) 1 3 5'C7 : a , J> , t'TiM3tUfc<IPB*Sfi 
[t>] 0. 01-1. 7T*U, (3) G P CTISU 
ttlfrmSHB (Mw/Mn) 3filTT*U, (4) 
qRiR5£TSi|^Ufe1 0 0 0 SSS^fe U O fc'^USffcMfc 

itft^'jT^iaN^ jutcdm^iC (i) zmrct 

[0 0 16] 

M+N^l 4000/Mw (I) 

*¥£mz&%i&K?mn-£mt* ±ie^ ; ?-§x^u> 
*rs, iit«§. *vmtt&> <{*t>$mm> >j> 

#«^fc(4^X#«#^ (^14) TiftSnfcfc 

[0 0 1 7] *^WIC^S(6^am^4*l4. (A) T 
E-*St (II) T«Sn*W4Ifc<Mfci. (B) (B 
-1) ffBMfcft*. (B-2) f«7^5-7A^+->ft 
*5<fctf(B-3) S9<tH4b«4iI (A) tSJtl/T'f 

% <t ft e> & -s c t & m m t -r s ^- u 7 «^ « m 

JSElciU. x^b>*8u fcK^x^U^iJ^^S 
~1 0Oa-*L/7^>4I^t5CtlC«toTSSilS 

[0 0 18] 
Ub2] 




- (II) 

[001 9] *mw\z&z> hi— mummi*. ±iero<k 

(a) fc«fctf«fe8J (b) . f«j:e.lXlC^glCi^GT^« 
[0 0 2 0] *%P^IC^i>M*4Wt4aiJI4. ±15©<fc^/4 



^-/V^tUtifflSn, II*4<D;&*£P>S±U <ty 
H*4<Dtttfc14S: l»J± 3 tt £ t) <*> t?fe -5. 
[0021] *¥tWlz&Z>i&ittf=)i>filti5m : Mmit. ± 
IE© <£ ?&^^A i §£14cEf1.TO"C ! b<fclM£5fr^ , ilX? : - ^ 

[0 0 2 2] 

&3~1 0©a-^U7-f>tl/m 0J;t(£, ^"Ptf 
]-Z/T>, 1-*J-)V-\--?t'>. l-^>f / 3- 

*wiH-^y>. i-"v+-t>, 4->f;iri-'<>f>. 20 
4-*?\JU-i-'<>x>. 3->?;h-'<>x>, i-jJ-^-t- 
>, i-^-b>n*<^(f e.n, cn^cof o i axis 2 a 

[0 0 2 3] *^WCDffi^ax^U>^»^ftli. X 
J-Ks-sWfc&Z 1—10 0^%. #£L<li9 0~1 
0 0iJW> ^IC»*U<li9 4-1 0 0^%M 
U K^l»3~1 0©a-*U7<>*, 0~1 9^ 
%. »^U<I*0~1 OiW. <tU»*U<(iO~6 

30 

[0 0 2 4] ^^©{gtt^Sx^U^fi^ttWI 3 
5°C. ^UVf-CjBiJSUfeSPgfAS ( [tj] ) I*. 
0. 0 1~1. 7 d I /gT*y, »SU<(iO. 0 1 
~0. 6dl/g, «fcU»SU<(iO. 01-0. 4 d 

[0 0 2 5] *&W<0i8.ft=f-&3L3 L l'>&M-&te<D4')l> 
/^-Sl->a>5P?hy77-f- (GPC) lC«tU 
asixfc«««F«a^« (Mw) (m 
n) ODhb (Mw/Mn) ifi 1 . 1~3. OTfe'J, 
L<li1. 2~2. 5C0fEffllCS>-So 40 

[0 0 2 6] ^WWfi^ilfl/Vilpft®*^ 
pMX;£T;»]5£L,*:1 0 0 0^iafcy©t'^H»MS 
tft'^UT^a&NA^ JUTOM^iC (I) £ft£T. 
M+ 1 4 0 0 0/Mw ( I ) 

^7t7tgit (B*#7t*±g{ : D S - 7 0 2 G) fcffiffl 
U «*l«4*ffll^T. SiS5i>ilCcfc-5Jl$0. 15c 
m*f>0. 2 5 c mfig<D@<*5flK£:flFJdcU 1000 
c m" «fc U 8 5 0 c m" ' O®<DftH&0SHl}lX'<? h-»U* 
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[0 0 2 7] <\i-jim^L<Dm^m> : Ev : J^«.tL 

T1-7'f=l-b> (mm&L20) £<£fflU CO^ICI 
H&ftmWlWS 1 0 c nrf' ICfc-SCtfcSSirf -5. CO 
P»iR^*f'JfflUT, 1-7 -f □•fe>i^ia«1^*#*«: 

o-y- > y^ro "»5tg £ ffls <t -y- > t^kdmw * am s u . 

-5. 

[0 0 2 8] <e^'J7 : >SSft<0jIiJS73;i>±IStfx;i/ 

(D^J^mt. 2, 5-y>fJkl, 5-^*-y-vX>^ffl 
O-S. UftiR^li. K;U$n-5 8 9 0 cm" £<£ffl-T5. 

[0029] ^Bflic^-sffi^ax^u^ma^* 

^VS^&Die Makromolecular Chemie Makromolekular 
Symposia 48/49, 317-332, 1991lC^£ft7t<fc5<E73;£ 

[0 0 3 0] mxii. *«l*jlll*-7U-f >^T"S14bfe 

^/.E i: O fe(DS*4^1)0 S3 «fc ^Sl^tftfiJ «c ii-T -5 . 

li. tH u £lbt'^u^9J^roffl>£i3<fctf x>v=7 'J > 

[0031] ^wic^-se^ax^uysa^ 
ii. (a) aa-r-s-iKiC (id Tgsnsi??&ift 
^«j<t, (b) (B-i) m%k&mtism. ib-2) 

sr-jAtt-Xb^, *s<fctf(B-3) BSftBttdtt 
(A) <»:EjSbT-f^->««:Jf$fi£-r-5^b^A^aiin 
•5'>fc< <hfc1 fI<^b£^<bJ&^&£-<h£^<i:-f3 

JLTl'>£mm&L3~-\ OOa-^l/7-f^iSt^t 
■5 c <h ic«fc oTHlt* c UIV 
[0 0 3 2] 3^^^Bfl<D«^^t^:iajg•r•^>ISICfflt^•5^-^ 

(A) S»6H4bdtt 
[0 0 3 3] 
[^b3] 
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[0 0 3 4] (&£3. N Mli. -flSttHCISKteUT 

TUfc<Tt><fcU. ) 

-flSst (ID MliJS}Ui3l!jS3~l i«oS»&IRR[ 

<ii3~9« ojgncii^v^y-f K^sns) 

IBTTftU, J:U»*L<li3~5iSl33<fcO;9fil^ 
Jllg^ U . 4#IC»S b < I* 4 &£it(i 5 

AttMlCli, 7.fi>i>0K. v^U=l 

>. $ytf*T>. i^-fA. a*. 0 

A&£TftV. »*Kli7*>y5A. 
□ -■JA, A7-9A, Aty^A. -^"X 
,k pyOAftt'Tfty. iU»*KB. 

5=-*>>\ y^a-C;A, A7- I 5A, U/t./1/K PS#«> 
A. AtxC'A. ^>^;U/«C<!:-C»U, *#IC# 

*U<lif-^>', yAP-^A, /\7--)AT*?.. 
[0 0 3 5] ml*. 1~6. U < ti 1 ~ 4 (DH2fc£ 
^r. R'~R 6 li. SlMClBj-TfcSfcoTOTfccfc 
<. 7kftH : y-. /\py>IS?> J*<b7kftg. ^nmst 

tosimm* stft#«§. £ft^*». *9ft^*s. 

[0 0 3 6] /vpy^lg^ <hLTIi, 7yft. %ft. & 

X. aoft^if&n*. mitym&tisTgitMiz 

li. **JW x^;k n-XPtMk -fvXPb^k n-7* 
TJk -fV^;k sec-^;k tert-X^Jk ^.^^ 
>^;k n-^*iWU£<h'<D£ftljF.*3&#1 ~3 0. 

u< (* 1 ~ 2 o ommw.* it\t^^<oT)v^)vm ■, e 

3 0. #£U<li2~2 0<DUm&*tz\Z1ft1$.&<D7)\' 
T-)\,m ; x^x,k XP/^U^Ufct'KftlSi^aa^ 
-3 0. »£U<I42~2 0 <D%m-&%fr\tW&Wi<07 

; ->i>P7P^k vfP7f;k 
>5^;k •>£P'S*->;k 7 ^>^7"kS: ftll^ 

3~3o. w*u< i* 3 ~2o wswfiafQSe^jcft 

S ; ->^P^>^vX-Jk -f>x-7k 7;U5j"k-;U 
&<h*<E>Kft£i 5 ~ 3 o (D^tt^ta=faM<k7KftS ; 7i- 
;k "OvMk t7Wk't'7i-;k ^-7x-;k 

7x^->h'J;k 7>b7*x,k£<h*<oKftigm8t#6 

~3 0. »£U<I16~2 0O7'J-M ; MJJk is 
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o-^ptf-'U^x— t-7'f;i'7i-;k ^>fji/7i 
-;k v-t-^?-;u7 jL-)its.a<o7 )is*)iwt&7 u - 

[0037] ±ie@Hb7kftsi*. 7kft^AV\py>T 

fi&<**TOT ! b<fc<. fctAli. h'J7;ktP>f 

;k "<>^ 7;utJ-p7x— ;k *na7i- AUiicom 
ft^3»i~3 0. U<lii ~2 oo/Npyv-fb^ 

<b7Kfts^if e>n-s. 

[0 0 3 8] ±i£^b7KftSli, <feOMHb7kftS 
10 T«&$nTOT*>«fc<. fciAtf. *>V7k i7 5;U 
fc<!:GD7 'J -frmW.^ )i>*)\>mts.EWm\f S>ft3,, 5 
blc^fc. ±IE@?-fb7jcftSli. ^PJfSMb^gS ; 
7;U3->+». 7'J-;l'**->g. xt.x-'US. x— r 

HP*->S. ^;Ut1-+vS. *7-U**>K«7k!Kl«^:<i:«) 

S. fcK^vVS. tH^V/S. xhPS. -hPV 
S. ->7^S. -fV->7/». y7>8lXf;H. 7 
= >Vg, v7*/«. 7£>'S#7> : Ex'5Aig<h£:o 
20 fctOiSt'CglttI ; *5>5?-f^U«. tK5>MJ 

g. ^^"X^^^S. -x^^-X^^^US. 77U+7U5 1 * 
S. 7'J-7k^*S. ^*7->7-|/S. ^x-^US. 
f*->7>Ki^fJ«> ^yf7>Si7.f;H, 7. 
jMxVX^T^US. ^*>75 H*. ^tJ-^^tK+v 

> s ^7j-*;U7K=1r->^S. ^-ii'TtsS. ^;p^x;u 

30 -9AtWI> Sfcli^X^WS^WL.TOT'b.tU. 
[0 0 3 9] cne>©p^. Tt^Jk X5^k n- 

^Phf;k -fV^a^k n-y^yk -fV^k sec- 

ftH^ai ~3 o> »JU<iii~2oroii«*fcii 

»tt«©7;U+;U« ; 7i-Jk ^"7^k t7i- 
;k ^-7i-;k 7xt>hy;k 7>h7tzM 
t'O^ft^HSe-S 0. »*t<«6~2 0037.U- 
)Vm ; Ci\£><D7 'J -)Vm\Z/\u7>%k3s KftJS-7-Sc 
1-3 0. HJL< li 1 -2 0CD7;U*JUS^fcl47;l' 
40 □ + Kft^Sl 6 - 3 0 . l/<f*6~2 0<0 

7 U -/Ug£*:li7 U -;UtJ-*->«^:<!:<DM^S# 1 ~ 

5 <i^&urcg&7 y -T-us^i'^ff * uo. 

[0 0 4 0] ^ft#WS. Sft^WS. 7txC»ft^«. 

<hl^«l©t)©^lf e>n-5. ^xPlliC^^SiL/ 
Tli. tn-Jk t'Jvk t'JS-^k h 
V7V>t&£<D<Ssm.fk1fc£to. 75>, e^V^ci'cD^ 

S. *3J:utc:ne»WsxPS5C<b^SISlcKftl^ : ? : ^ 
50 A<1~3 0. <1?*L/<I41 ~2 0(D7^+-'l'S. 7)11 
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•5. 

[0 0 4 1 1 UTI4. y'JM, ->P* 

y>fJk>'Jik ifAvyjk yl^y'JJk h 'J 
X^JUv'JJk y7i-;^f^->UJk h 'J7i-^ 
•>'j;k y^^7i^-> l JJk v^^U-t-T"^ 

<t'^ife.n-5. cne>otTii. *?;w£'UJk 10 

f;k>|j;k h'J/fJk>ij;k x^;k>y;k yif 
;u->y;k hui^y'jjk v^f L ;k7x--/u->'J 
;k h'J7i— A^y Ul*. 4#lch'J^^ 

;u->y/k HJx?\ik>y;k MJ7xx;u->yjk -y 
;* i-;u-> y ;u##£ u i \. K<b7kiS§^-> p * 

[0 0 4 2] >rVU-7^^A$*SfcJ:^X#*S<!:U 

z.xizm&istt*><Dt>m\-f*>nz><, %i;:±etkhu£: 20 

[0 0 4 3] KI^I©5^> TJ^+ySiUT 
14. / h+k ih+-X n-^P/H+->. -<V^P/H+ 
n-yh*-X -fV^h+S', tert-y h*->fc.!:# 

ssif&tu 7y-;M-*->s<t:UTii. 7i^x, 2. 

6-y^f;k7iy*k 2, 4, 6-hy^5 L ;k7j:y + ->«: 
7->Ag<!:UTIi. *;USAS. 7-fe?- 

[0 0 4 4] iifWSC5-6, 7SKIil,m 7 
th7SK. N->?^U7-t h7 5 N->^K>X7 
5 VtiiiWmii 6*1. 7S/S£UTIi, y>fJk75 
A ifJW?;k75y, y7x-;k75ya<!:«W 
t>ft. -fix HSiUTIi, 7-feh'fSh\ 'OX-fSK 

3MkfSA 7PtM5/. y^k-fSA 7i^ 

-f sy«tt*«**tif&n*. 40 
[0045] -C 5^. 7;u*Jk^*s<t:U 

^^rmtLXlt, 7x-;U^, >5=-;U7x— A? 1 :*-, 
*JU^JI^**W(Mf 6*1, ^i^fMi UTI4, 

jk ^xx^itayutfx^&t'j^if £>n. *;u*> 
x^^ustuxii. yuk^&^^k ^;ut)n>^x 
^;k x;u*>B^xxAfc sti. *;k*>7 

5Kg<tl/TI4, 7i-MJk*>7SI < J-/fJl'7 
M>7i K, N->^U-p-h;kx>^;i/7K>7 5 50 
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[0 0 4 6]fcj5, R 6 fak&tmom&mT'&ZZLi: 

g. 'N-rPJSiMbi^SSg. ^m#ws. 

g, -f*9#*!g, -T-f^WS, -ir*;UTX^A^WS 
££li*X#*gT&-5C<!:#»£ I/O. *#ICR 6 14, 

<b7k^g^v'j;u®. ^b7k^s^->p+->5, 7;u=i 
*->g, 7^;u^*s, 7 | j-;k+*->i v 7U-ji' 

^*g, 7->;U«, X*5r;i/g, 5^X7, xJUg. 7 5 
Kg. 75;i. -f£KS, -<5y"g. ^./Ut^x;^ 
;US, 7UU7fr>75Kg. ->7/&, xhqg3-fcl4fc 

k p * ->it- & 5 c t wins, u < . $ e> ic a p y 

[0 0 4 7] R 6 £UT&3^littfc4cXS£UTI4. 
>7-,lk xf^k n-7"Pt:;k -fVT'P^k n-y?- 
;k -fV7"^k sec-y^k tert-y^Jk 
^.k tert-7£;k n-^^r*>>Uft'^OKiRR(?fk«t1 
-30, #£U<li1 ~2 O0ftMtt£&l44MfrK0>7' 
mS;->fP7*otJk 5/^D7f;k yfP^> 
5=-;k ->^P^+->;k 7^>^-»U«:<!f©K3!6K^a 
a<3~30. < 14 3 ~ 2 0 O^«ia?0K^b7K^ 

l;7i-Jk 1>i>)W t'7xx«j;k h 

|J 7 1 - iJ Jl/ft t' WKIIS^IIS^ 6 ~ 3 0. #£U<(i 

6~2 oo7'J-;us ; fcJ:^ cn^rosic^s^ 

gtf>M~3 0. »*L<(i1 ~2 0(D7^+;USS^:li 

7;ua+->s, ^^is^StAn-so, »*u<iii~ 
2 0(D/\P^*>^b7^+^S. K^^^e-so. 

»s u < li 6 ~ 2 o ©7 y -;ug$fcii7 y -t-u*+-> 

1. /\P-5r*>, ->7yi. - hPS, tKP*->S)S:t' 

e>ic^ ureses <h'A<»*L<^if e>n . 

-5. 

[0 0 4 8] r" tux»$ ul^K^b7k^^^->yJ^s 

turii, >^>u->y;u. yTtfJI'yU^k MJ*?\>U 
•>yjk x^u->y;k yifjk>t)Jk h 'Jif^y 
y;k i?7xx;k5t^k>y;k HJ7i-;k>y;k 
v»^k7x-^->y;k v*?Mkt-y5 i 7V>y;k 

^7x-;k y7i-JMf;k>'JJk -fV7i-;k> 

y;k y>f;k7i^;k>'jjk v^^kt-y^uv 
y ;k v y 7^^- p 7i-;n -> y 

[0 0 4 9] *56B^TI*. R 6 tLTIi15IC, -fV7*P 
fcf,/k -fvy^k sec-y^k tert-y^;k ^^-^ 
>^7k tert-75;U/«c<»:OK^Il : 7 : ^3~3 0, » 
^b<ii3~2 o<D^ii!5tt7;i'*7USs fc«ti;c:n6.cD 

g<D*fg)£?£KiKJ! ; ?-»#6~3 0. »*U<li6~ 
2 0O7 l J-;HT^L/fcl (f*;US«:<!:) . 7^ 
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^;k ♦>^P'\*->;i'<i:£©K*8i?tt« t 3~3 o. » 
*l<i*3~2 o omvi^m^mmti^sitti^m 

■C»5uiW$U<, **lM47x^;k *73^k 

SSIS?-» 6~30, £f $ U < 14 6 ~ 2 0 <D7 U -JUS. 
£fcl4&<b7fcf?iffi8l-> U JUSTUS C £ L IN. 

[0 0 5 0] R' ~R 6 14, Ztl*><D?*><D2m&L±<D 

Jf?^UTUT i b«t<. Cftt><Difl4£e>lCg&S£*ri/ 

[0 0 5 1 ] m#2iU±<Z>i§£lCl4, 1 OOffite 

^icHT-SR' ~R 6 .tffeOiECI^ Ic^r-SR' ~R E 

t. &mm snn \x fcj;^. $e>«c. m*<2ju±05ti^ 

ICI4R 1 l§)±, R ! |h)±, R s |s)±, R* Pl±. R 5 Is) 
±. R 6 p]±l4, SiMcisi— "C'bg&oTOT'b.fcOo 

[0 0 5 2] nl4, MWfilfigJc^jSfe-rSJt-C^U. AttM 
(CI40-5, »£U<I41~4, «fcU»£U<{41~3 
(E>8y&T&-5. XI4, 7]<igim-?-. /NPy>Jl^-> SHt7}C 

fits, sifii^s, <<*i^mm. m&^m. 

cfclV, 

[0 0 5 3] APy>H?-i:UTI4. 37-ySt, tSflL S 
Si. 3 9JK0S¥tf£>n«. KftJklSibTIJ. B5i2R 
' ~R s TM9J^U/tfc©<hl^<£fc<Da<£Mf £ft£. 
WICI4. /.^k x^ju, 7 P tfJk 73^k ^*-> 
Jk *£?\»k /— ;k KT^k 7-f 3->Mi'©7 
;u+;us ; v^P'O^k ->47p^\+->;k v;mou 

-;k 7^V>^Ufc£0K*Hi«fc&«3~3 0©*>* 
P7JU*;U» ; bf— Jk ^P^-Jk v^P^^ir— JU 
tzZViTh'T— )Vm ; "OiTJk 7i=JUfik 7i 
— ;k7 r Pt;;U*:<i:CD7U-;kT;U*yUS ; 7i- ;k h 
'J/k v>5 i 7U7x-;k K'J^^k^x— ;k x^U 
7i-;k ^Pe;k7x-Jk tf7x->»k 77^k 
>5 L ;k+7f L ;k 7>hU;k 7it> HJ;Wr£©7 

u — a &m if e. n * c ft e> ic pbs s ft -s t> © 

Kft**. a<*fl*ilci4MSI!l^i ~2 0©gHb7kiltS 
©d>&< it-oco*I*SApy>|;f^Ufcitt* 

[0 0 5 4] Cft ttftfli?tt#M ~20C0t 

©#»*U*. ^xPii5t^^*<hUTI4, b5IER 
' ~ R e TffiJ^ Ufc i: Is)«ro fcOA^If e> ft 

[0 0 5 5] ^fg^Si: LTI4, SuIE R' ~ R 8 T'W^ 

L,tz*><DtwiftO'b<nwmi e>ft. jh*&*iici4, tKP 

*->g;*h*->. ih+v> :/P7t**->. 7h*vfc 
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14 

t'C07;k3y+I;7iy*k >^k7x/*->. v 
/f;k7xy*k 77 h*vfc<!:cD7y-7"k**v 
S; 7xx;k5t h*->. 7i_JHh+->&t'C7 l J- 
;i/7JUP*->S ; 7-fe h*->« ; *;H«=.>U»££#* 
lfe>ft-5#. Cfte>lcpgS3ft-5fc<DTI4fclV, 

[0 0 5 6] -f ^9^WSi LTI4, buIB R 1 ~ R f TW 
*UfcfcW<!:|i^<pfc©a<^lf£>ft. AftMlcte. >^ 

x— jUTUPTfc*- K "os^*^**— K p-Mkt 
10 K MJ^^U'OOx/u**— K h 

U -f V75 L ;U^>-b* >7;U7t^^- K p-£ P./U-'*>-e> 

tui^*- k ^>^7;k^-p^>-k'>^^7ts^.- hfc 

<t'0D^;l/7lv^.- hS ; ^5=-;U7.^7-f 7x— ;U 

7.;k7-f^.-h. ^> ! J)^)Vy h, p-h;UX> 

X;k7^^-h. HJ^/V^-t'V^k^ 
^>^7^^-P'<>'-K>^^7-c^.- 

hS ; 7/U+^k^Tj-g ; 7 'J -^^"S/.c.h'd^lf 

e>ft-5«<. ^lftf>lcpgs^ft-^) i t)OTli«:^^. 

[0 0 5 7] UTSttMlC 14, HUiER'- 

20 R t Tff"J^L/c ! b<0<!:l5l«Ot>(D»^lf &ftv ftitMlc 
14. 75/ , S;>3 : ;k75/ > v7>^k7"5y. 
;U75/. vyPtf;kT5/, -✓75 L ;U75y. v->tf 
P's*->;U7Sy^: < !:©7^+;kT5/S ; 7i^7 
57, v7i-Jk75y, vh'J;k757. i777^ 
75^, ^?;U7x— ;U7 5y^:«f:W7U-;k75y» 
^^cl47^+;U7U-;k7 5yS?S:<»:A^lf £ft3^ 
C ft e> IC mm $ ft -5 1) ©T (4^: I >. 
[0 0 5 8] ^igtSil/TlftmiCli, BR 
4 (R(47Kfit> 7;U*;US, §&g£*LTfc«fc07'J 

30 /\ay>w.=f-m^t) ff&if&nz. 

h'J7M;^7-f>!; h'J7i-M77-f 
h U h U -c MJ7U -;k^^7 •< >> 

S; ^fMX??^ h. x^-M/Tfr;*^-* 7xx 
;U/t^^77-< \-UE<D**-? 7 ■< hS (7tc^.7-f K 
S) ; 7tx^.7^>KS ; *7,7 4>W.mts.Ztfm\f i bftZ> 
ifi. Cft&ICUgS^ft-S'btOT^^lN. 
[0 0 5 9] ^T-rm^SiLTA^MlC^, BljiSR' 

40 ~R 6 T'mmi>fc ! b<D£mm(D , b<Dffm-f e>ft, 

*> u ;k h U x^;i/-> y ;k h U 7p tT;k> U ;k h 'J 
•>^PA+y;k>ij;k h'J7xx;u->u;u. 

7 x -;u->u ;k h u h u ^ •> u ^k h y *■ 7 -> y 
;ufc£(DMtt7fciitgfc->u;us ; h y /^->y;n- 
x;u&£<DKte7j<i£B&->y;kx-- r-;us ; hyy^;i/ 
•>y;u>?;^i'co'7'f^s^7-'U+;u» ; hy>^ 
-> y jL=jiun<D*<< mw&7 y -;ps^ <*f*^if 
e>ft*. 

50 [0 0 6 0] ^UVX^A^WStbTmttMICte, h5 
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[0061] *x#*rs£UTa<*a*)i;:i^ bOHr'~ 

[0 0 6 2] /\py>^*S<hUTm<*fi*)lc(i. P 
F t , BF.lit^ylttl, CIO„ SbCI.fi 

[0 0 6 3] 7;U£-^A^Si:LTM^6*llCli. A 
IR 4 (Rl±7k^. 7;U+^«. g&g£WLTfc<fcU7 

ft&icH££ti«t><z>-Cfi&i\ 

[0 0 6 4] fife. na»2tt±0«*lt 'XTtSSW 
ffiSt<£>SliSlMCl5)— Tt)SaoTUT'b<t<> £fcX 

I*. fclTC. ±E-MSe (II) T*Sti*MMtlHt* 



2 0 0 1-2731 
16 

[0 0 6 5] fife, TIEJH*«Cfel\TM(4»»&«S 
*T*U. ffl*ICIS. S c (III) , T i (III) , T i (I 
V). Z r (III) . Z r (IV). H f (IV). V (IV). N b 
(V) . T a (V) . C o (II). C 0 (III) . R h (II). R 

him) , r h (iv) *^-r*<. cne>(cpg^$n€> ! t(?? 

Tlittlt. Cft&CDfcfrTliT i (IV) . Z r (IV) , H 
f (IV)#»£L,<. 4#ICZ r (IV) . Hf (IV) 

[0066] XI*. CI. B rSWAPy> ( fcU<li 

[00 6 7] nli&KM©fifi»lC«fcys*S3*l*. 'flX. 
tf. 2iICD^y7-:fr>fI#&JllC*S^UTU-5i§£. 
2fiffi&«Tlin = 0. 3 fflfiSfSSTI* n = 1 . 4fiffi&JiT 
ISn=2. 5i N AIfl4n = 3 IC&S. Jt£*.l£&Jl# 
T i (IV) eDi§^lin = 2T&D. Zr (IV) tf>i§^IJ 
n = 2fftlj, Hf (IV) tf>i§^lin = 2T-&-5. 

[0 0 6 8] 

[<t4] 
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( 10 } 



17 



ftffi 2001-2731 
18 



[ft 5] 



9 9 9 9 





9 9 9 9 9 

"" X " :: \*«Xn .^NMXn ^^VlXn 



9 9 9 9 9 

^^M*. >^MX n >^™xn 




9. 9 9 




[0 0 7 0] 
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6? 6i ! 





OMe 

9 9 Q qo qo 





9 O TY ""lY" 



[0 0 7 21 



30 Hb8] 
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C€H 13 





SO2H 



COOH 



Xn 




"tBu 




PPh 2 I?Ph2 



CF 3 



BPhj 



c5 



SCN 
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tBu 
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[<b9] 
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&ffl 2001-2731 
26 



9 





eg* 6? 



SCN 



- x M 



rf CN 




6C ^ ^ 



i >S ^*^ tBu 
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[<ti o] 
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99 .j9 9 

CF 3 OMe 

iPr jQ ^ U (J q 
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9 9 





;MXn J*. 



tBu 
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iPh 3 



9 



— *-MXn 



[0 0 7 5] 
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tBu 



MXn 
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«H 2001-2731 
30 



tBu 




MXn 



MXn 



MXn 
O ) 2 

x tBu 




N^MXn 




M^NMXn 




NX MXn 

Jr. 




3 




Ph 



Meo 




tBu 





3r 




[0 0 7 6] tttS. ±i£fffl^ t t J . Meli^^S. Etlil 
3^U». iPrlii-^Pe^S, tBulitert- X^US. Ph 

ii7x-;ug*^-r. — «sc (ii) "casn-s 

(B) a&&JMbd*l&UTI£. TfE-flSsEt ll-a) Tit 
[0 0 7 7] 




(II-a) 



[0 0 7 8] (SCf, MliJ§#i3t;3i3~1 1 JSKOi 
IH^^l, R' ~ R' " lis 51MC|h)— Tfcgfc^T 
UTtxk<, *M7. /\py>». J?Hb7>cS5tg« ^ 

<. nli. Mc7)fa»£;gfc^»T-«>y, Xli. 7jc^lf, 

=f-, i\ufy&&; rn.qaY.mWi. mm^mm. f*'^ 



^S^U n 2 lU±©i«£li, XT>*$*l-S«$fc<7) 
SliSOlClH)— TfcSfc^TOTfcJ:^ SftXTSS 
n-5«»roSliStMC^L,T^«rJBfiEL/TtJ:<. Y 
lis ffiifis Kit. S*. U>s $--<fg. tl/X 

30 xx*3 e fct^ii)i^e»>s:*f¥«fcysiinfc'>^< £*> 1 a 

[0 0 7 9]-flSa (ll-a) iCfcOT, R 6 £fc.lR" 

#W*s y^7Z^A§WI, Itrcli^X^STifeS 

[0 0 8 0] — fiSSC (ll-a) ICfclxT, Ms R'~R" 
40 fcsfctfXstUTIi. -flSxC (II) <Dlb^UCOl\T^lf 
fcM. R'-R'fc.t^XtlSICSSfflOSCi^T'^ 
-5. XibTlis *$IC. AP^^f. KISWI 
~ 2 0c7)J^<b7jc^S$fcli^;U7|x^.-hS*<»* U^. 
n#2JU±£>i§^. 2fflJU±©XX)ii:i,\|caSSLTJKfiS; 

[0 0 8 1 ] Ylis ±£EcDJ;5lc. Kit KI. 
gift. U>. 'ir'f^. -trU^, *Xfc<fctfffl8iii#£>£E-3 
P<fcyjgliftJt'>&< «ht> 1 ffl©7cgi££fr 2flS<£>S&£- 
50 S£jjtU J^^b7k^TifeSl§^lCliKm : ?-3<@JU±^ 
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[0082] dtte>coi§£@Yii. »^L<it±mt>m 

U<li4fflJU±1 OfflJUTT^fiE^nfctlii^^-T 
[0 0 8 3] 2 fl©$S#S (Y) tUTSftMICIi. - 

O-, -s-. -s e-tzaviu^f-sm* ; -nh 

— N (CH,)-, - PH-, -P (CH,)-t£ii<D 
M*£l*y>K***»; -S i.H,-, -Si (C 
H i ) i -l3.E<»T'(m.EL : i-'£mm ; -S nH,- -Sn 
(CH,),-ttf©^XJl^*»; -BH-. -B 

(ch,)-. -BF-6 <h* (Dmmjw^^mmu zwmi 

£>n-5. M'fbTk^StUTIi- (CH,),-, - (C 

H:) 5 -. - {cu t ) i -u.a<om.m.m=f-Witfiz~2 oo 



10 



cP^b cPM3 o^£b 
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32 

gkmtzii<D/\n7>. mm. %K. B&. 'J>. fr* 

Ms -tux :*x, ffljft^t'ro^-r-pis^-Tejftsnfc 

^S&# 6-20 OJlttgHb?* JgtDSSS ;h:UvX * / 
3 ~ 2 0 <D3I#<b^<D«Sfc£>0<*£lf 6*1 

•5. 

[0 0 8 4] jute. ±is-^iC(ii-b)-ca$n€)^ 

[0 0 8 5] 
Mbl 3] 
Ph 



cPCb cP-fe-b o^»o 

^""^ ^^^^ P >^~^ 

CP^3 d^^O CP^3 



>=< . Me^_^ Me . M %^/ SS \J le 

d^^b cP^^b ^j£rb 






cP*£b <5^S ^trb 



a 




Me Ph 



Ph 
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[<b1 4] 
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^20 0 1 -2 7 3 1 
34 




O 






taut Bu 



N^-...^i--^c ^iir^^ib" 



[0 0 8 7] fcfc. ±iEffiJ^<f , Mel£*5MUS£7FU 30 
Phl*7i-;US*^-r. *SMTIi. ±f5©«fc57ifl^ 
^ICfcOTv f^^I^-^^-^A. =-V kts. 

[0 0 8 8] (b-1) «&&JHb£#i 
*56B^T-ffll^etl-i>(b-1) t^Ift^iLT. H# 
6<)lc(iTffi©J:e)^:SRfl*mi . 2lteJ:^1 2, 1 
3&©*&&Jl<b^!l#fflue>n-5. 

[0 0 8 9] (b-1 a) — (Kit R'.AI (OR'I, H. 
X. (5**, R* feJctfR 1 ' li. SlWClH-T-fcSfco 40 

0<m^3, nlJ0^n<3, pli0^p<3, qliO 
^ q < 3 CDSfcTfc U , ^m+n + p + q = 3T* 

■5. ) -ra^n-s^z^s-^A-fb^. 

[0 0 9 0] (b-lb) — f&xC M' A I R\ 
(5t*, M ? liL i, Na£fcl4K£^U R' ltBi& 
ISl^tM* 1-1 5 . #g U < (* 1 - 4 0>@Hb7k3iiaS£: 7* 

*T)\r*)VMH. 50 



[0 0 9 1 ] (b-1c) -i&Sit R* R" M J 
(St*. R' feefctXR" IS. SlMClH-TfcgfcoTO 
Tt<k<. ge^H^K** 1 - 1 5, ft£U<l£i~4g> 
£Hb7jtfgg£^U M s UMg. ZnifcliCdt* 
-5. ) T*£n3S8i£lif!2 8i*;tli3!1 2lS^IOy 

[0 0 9 2] SaiElb-laHC/I-rSW&T^S-SAfc^ 
1*liUTIi. ;*OJ;?&<b£$fc<b*£ffij7)VC-£5. 
-f&it R*. A I (OR')j-. 

(xt*. R* *5J:tfR b li. T'fcS&^TO 
TfcJ;<\ Kmil^»*«i ~1 5, #£U<li1 -4© 
^b7X^S$7FU. mli»^ b<li1 . 5^m^3Wii 

) TS$tl*=&^7;U5--^A-fb^ ; 
-fl8sC R". A I X,.. 

(it*, R" I4K*B?»#1~1 5. »£U<li1~ 
4(DM{b7k^8*^L, XliAD-y^lS^S^U. mli 
»*KI«<m<3TJi5. ) Tg$n-5W^7;U5 
-OAlt&to ; 
-fiSit R*. A I H,.. 

(it*. R* 5, »*U<I*1- 

4<?3^<b7jc^S$^U. mli»* L< li2^m<3T'* 
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■5. ) T'm$ti%m®7)i>S. = 0MtH;®l ; 
— ttSt R* ■ A I (OR' ). X. 

(it*, R' fc^tfR" (i. ZlMClpJ-T-fcS&oTO 
T<fe«fc<, K*HmBt*M~1 5. #£Kli1~4© 
6Hb7kiilg£5*U xtt/\p$*>a(^*sjsu mliO< 
mg3. nltOSn<3.. q li 0 ^ q < 3 <D®X'$> U . 
^m+n + q = 3f*4. ) T»aSft**«7;U5- 

[0 0 9 3] (b-1a) IcS-fSWt^USxOAfb^i: 
UTckUA^WlClihU^^T^S^^A, KUlf 10 
jU7;U5^^A, HJn-T^l^US^A. MJ^P 
fcTJUTJUS— 9A, h U<"<>3 1 ;U7;U$-0A, MJ^ 
+ ->7U7^U5-0A. MJ^^UTVUS — fA. hU 
^->;U7;U5-0A/<£<i:© h <J n-7 A* )l>7 )^S.-0 
A; h'J-f yyPbf;U7;U5-^A. KU-fV^^UT 
;U5~0A, h- Usec-T^^US— £A, h'J tert- 

A. HJ3-*?\>U7^\M,7A5.:=.9A. hy2-*^l"* 
>5^U7A-S-9A> hU3->f t ;l''O^U7;U5=. -5 
A, h'J4-^^U^>^U7^5 — ^A, h'J2->^ 20 
^+->;l/7^5-^A. h U3->5 L -'U^+->Jl'7;U5 ~ 
HJ2-x?- ( ;|/'\*->JU7VU5— QA&iiO HJtt 

--^a, h U -> £ P * £ ?;U7 as — 5A6t'oh'Jy 
^P7A*A7A5=2A ; h 'J 7i-^7^5z i 5 
A, h'J h U ^T^S- 1 ? Afti'© h U 7 'J -;17^5 
= S A ; S?-f V^5=-;U7^5— 9A/W K5-f Kfc<i:<D 
i>7A=lfA7AS=. 9A/W K ; (i-C 4 H,), 

A I, (CsH.i), (SC*. x. y, z liiEroSfcT'fc 
U. z^2xTS5. ) !Si*TS3tl5h l J'fV^- 30 
)\,T )\>=L—*J Jx1S.£<T> h>J7)Mr— A7AS.— OJx ; -i 
yzf3-)\,7)\s5.—Ol\* h*->h\ -YVT^A^AS- 
-5AIh*->K. -fV;7"?-A7AS— •JA'f V^P#* 
^K££©7A^U7AS— 9A7AP*->K ; S*/*- 
JU7A5 — £A> h + -> K. ylf ^7^5 — 5AI h 
* -> K . v ^ A 7 A 5 - •> A 7" h * > K fc H <0 is 7 A 
*A7A£x-5A7AP*->K ; X5 1 ;U7;U5-'?A-fe 
^lh*->K, :7? L A7A5-'7A-fe;**7>*-> K 
&£*©7A*A7A5x *Atz*7;i'a+*>H ; R' 
i.iAI (OR')..,ftdfT«*tV« s F^tiia**-r*» 40 
5*ttlC7Aa*-><b;Sftfc7A*A7A5x9A ; xl 
?JU7JU3 = 9A7x./*->I'. vX^U7;U5-fA 

(2, 6-^-t-7'^l/-4->? L ;U7xy**>K) . X^A7 
JVS-^At^. (2. ^t-WH-/fA7iy*-> 

K) . 7^5=-A7A5xC>A (2. 6-v-t-7"^^-4- 
>fJl/7i/*->K) > -fV7>A7A5-£Atf;* 

(2, 6-x-t-7'f;i'-4->^7iy*y K) U£(Di>7 
;^7^5-'5A7U-M+i/K ; i»^A7A5 
:z£A*P'JK. yif^^SzDA^O'J v7 
f^AS^AfP'JK. v?X^U7-»U5x<5A^P 50 
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5 yWy^^S-fA^PU Kfc£©v7A 
+ < ;U7^s-'7A/N7'f K ; x^A7A£x-? At7+ 
^DUH. ^?A7/1'5— ^ At7+^ □ II K. X^A 
7JU5-'?A-bX+7P5 K&<h*tf>7A*A7A5x 9 

A-t;**/\7-r K ; if^s^^Ay^nu K> 7 

PfcfA7AS:=.$Ay*P'J K. 7f;i'7;l<5-'5Ay 
7P5 h*fc<!:<D7A*A7A5x$7AvA7'f Ktt£® 

^A7A5xr7Afc K'J h\ y.7^7^S-7AtK 
U K&,!:©y7MA7;l'5-vAtH l J K ; x^A7 
;i,s-vAyk K'J K. ^Pt^^Sz^Axt K'J 
^i^M^AS^vAytKU Kfct'^-WffeW 
SWMOkiMsStt^A^^AS^A ; X^A7 
;U= -OAX h + -><>P 'J 7^A7A5.=. OJ±7 h 
+->^P'J K. xf^7^5-OAi h+vT'PS 
<h*<Dg|5#ttlC7A:3*MbfcJ;tfAP^><b;*n£:7A 
*;U7;U£-2A£<k*£^(f*c£#T;*5. 

[0094] ^^(b-iaiic^a-r-s-fb^fc^ffl-rsc 

<k#T-$> >t<t*ligitJjF^*^UT2Ja±ro7A£ = 
OMti$*fotf&i$ i,Jfc*«7 AS --7 A<b^Bl£Plf -5 
ct«5Tt5. ccD«fcr>^b^«hUTa{*a*)lcii. 

(C, H$ ) ! A I N (C, H 5 ) A i (C, Hi), tZii&mi 

[0 0 9 5] huIH (b-1b) icH-T-S-fb^^i: UTIi. L i 
A I (CHs),. L i A I (C, H, 5 ). ttiL&mf&C 

twczzo &tz j t:<Dmz<b. (b-i) mm&mto&bt 

UTIi. >tf*'Jfl>A. I^^'Jf^A, ^PtfAU 
f?A. 7^A'J?-9A\ ^f^7^->5A7Pi 
K, /^R^y^A^P 'J x^UT^^'SA 
7"Pah\ iW^^vOA^QU 7"Pt^ 
^•>->A7P5H. ^Pf^^yfA^PUK. ^ 
f;^y'*yvA7'P5H. 7f;Rny7AyP'J 
y>^l/7^yvA t -^X^UV^i^^A, v 
Zf^i^if^'y^ix. y^Ux^^^v^A^if^ 

[0 0 9 6] £fcfi£iSrtT±i2*t!£7JU5-'7A<b£ 

!|*i^fi)c$ti*cke>^^%). /t<hAi^/NP'7 t ><b7;u 

~ -^A<!:7;U+v'U , J? L ^Ai:<Dia^-tS-. Sfcli/\py 
>"fb7;U5 - ^ A <t 7)V*)\, t?#*> O A <k 0?*E^1±fc 

[0 0 9 7] lb-1) *«A«fl;*«J©a3&>Ttt. W1S7 
;U5--7A-fb^^»*L/tV ±iEO<t5^(b-1) 
#«<b^li. 1 a*l!feTSfeli2?IlU±ifl*^te-B-T 

[0 0 9 8] (b-2) Gm7)l<S. = 0A**~>it-aW) 
*^B^Tffll^e>^^•S(b-2) ^7;U5-'7A^-*->'fb^ 
^li. fi£5|t^»l<D7^5y*-y->T'S)oTt)«J;<, Sfc 
}fpgsp2-7 8 6 8 7^$6IC^J^$nTU-5«k5* / < 
>M >^5§ttro*^7;U5 xC A** S/ftAUlT* o T 
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[0 0 9 9] iX.&'AttHDTJl'S. 1t£z.liT 

tt. §tK7;US— OAtMDUj. 8M*xy&-.McWtt. 41 
-(big 1 -t 'J 9 A7jcfP^<l:0g^b7jtS«i*!BS>ffilC, h 
'J 7)l^-)VT)i> 5 - C A75 £* 7 JUS - -5 AftAfc 

(2) ^>-t>. hJH>. x^ux— r-;k fh5t 
HP7^>75:i:<Di«{*^T. hUJM^Sz^A 
fei:(D^7;u5-^A<b^%ilcil^7K. 7K£fcli7k^ 

(3) x*>. hAJ^ifOttftfCh'J 

[0 1 0 0] /j:t3K7;U5y+-t7->(i. '>tOffiftM 
tf»4ttl/Tt)J:-l^. *7tlaliRSti7t±IE<D7;P5y 

[010U t)vs.j dfv>^m^t^>mzm^<bta> 

GWiTfrS.-* Afc** £ L T IC 14, mJiE (b-1 a) 
l=«r**«T^S^'5Aft**«tl/T«*L.fct>©t 

[0 102] MJ77V£;U7JU5-£ 

>^U7JUSx£A#t#lCj!?£UO. ±IE(D«fc575W^I 

[0 10 3] T^USy^-y-XDiSlSICffltN^n-SjSfiEi: 
UTI4, ^>-tf>> h;Ux>. *->U->. -» 

>tz£<D3fmmm<t*m ■, '\*t*>. 

^x* >«:<!: ©fliflfeJSK^bTKJR ; ->^P^>^>, 
P^++»->. ->^P^-^^>. >5 L ;k->^7P'<>^>^ 

g# ; *3J:tf±IE*»aiK'fb**. Btfl*]5£K<b7K^. 81 

ft*fc£©K*b7k*»»#*tf 6ft*. * e>icx^;ux 
— rJk t 1 t KP^^^TSt'rox— 
citt^S. dti6>05S«<Dp'64?Flc3?S^'fb7k^ 

[0 10 4] 3=fc#f6ETfflo£ns^>tf>*S14© 
W«l77-U5x'5A^+-><b^l4, 6 O-C^Av-b'XC 
5§ft?-f-5A I tflKtfA I H^-tftJtTil^ 1 0%1UT. » 
SU< 14 5% UT. ftlC»£U<l4 2%JUTT£>-S ! b 
©. tUt>*>, ^>€>lC«UT^FStt^7tl4StjS14T 
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[0 10 5] *^WTffl^e>4a-5 : &mTJU£X'5A^+ 
-><b£$<!:UTI4. TiE-)S5t (III) T'Sl<*ft-57KP 
>£^£W&7;USx9A**Mb^£^lfSC£ 

[0 1 0 6] 
[fc1 5] 

R is R« R ,B 

N I / 

Al- O-B-O- Al 

10 S \ ,. 

R 18 R (III) 

[oio7]5C*, R"i4Kmim : flSt*n ~1 0©K^b 

7K^S*^-T. R"I4, SlMClsH-TfcS&^TUTt) 
cfc<. ymw^ /\nV>BL=?s KSIB^fktfi ~ 1 o 
<DgHb7)tfStS£7F-r. 

[0 1 0 8] inFfE-ASst (III) T-St£tt-57KP>£^ 
/u/£*«l7-»l/5=. -5A^+->jb^l4, TIE-fiSit (I 
V) -cmt£ti^7Jl^J^a>mi: 

20 R"-B-(OH) 2 -(IV) 

(3£tK R"l4B5iE<tPli;S$7Pt-. ) 
Wt»7;i/5x£A<b^#l<h£. ^jStttfXfSHSTFlc* 
JSttSJgf T> - 8 0 , C~^ig<D;ggT 1 #~ 2 4 B#F B T 
$ 1* -5 C t (C «fc lj IS iTC $ * . 
[0 1 0 9] 1)ME— (IV) Ti3n57MMP 
^©RttMftfcrotUTte. * 5^/1/71* P >K. x^;U 
tKp>K. •<y7ae;^p>K. n-^p fcf</l>7KR> 
6?. n-^;U7HP>K, -f V:7f^7Ka>». n-^+-> 
^tKp>K. ->^p^*->;I/tKp>bS. 7i- >UtKp> 
30 BL 3, 5-^7;u^-ptKp>^ ^>^7;^P7i-;i- 
7t*P>Bb 3, 5-fc'* (bV7J\?*a*?-M 7jl—)\s-# 

nswts.iitfim\i ens. cti£ron>-ei4. *3\>utKp 

n-^yUTHP^K, -fV^^TKPVK. 3, 5-v 
7;U7*-p7xx;utKp>K. ^>^7WP7i- ;u?K 
p>^s^^^^u^^„ cn^(4i ?i¥SfeT^fci42aJU± 

[0 110] ^<D£otl7)l*)VitU>1&iiKfcZ J tkZ> 
WS7JI/5-^Aft^<!: UT*<*6*llcl4, miiE(b-la) 
ICH -T -5 W«l 7 ^ 5 X O A fb^Kl t U TffiJ^ U 7t <73 <h 
40 P)«ro*tS7^5xOA^^!l«:^lf-5c:<!:^T^-5 <> 

[oiii] cne>tf>?-&s h'J7;u+;u7;i/5x^ 
u-fy^^u7;u5x-5A^ffsui^ cne>i4i ?i# 

[0 112] ±IECO«fc5>/«£ (b-2)W&7;l/5x9A:t* 
->^«J(4, 1 flmi4T*fcl4 2fIlU±^i*^1^•Tffll^ 

(b-3) gf^®'(b^<!:J5^L/T-1'7j->«€:7T5^r5^b 

50 
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*fSB£Tffloe>tt-5g£&JI<fc£ ! l$!l (A) <tEJ&UT-< 

*>H*raiW*fl:**8(b-3) («T. r-f^xb-r* 
>tt<b£$u <fc(^7. ) turn, ismw-i - 5019 
5 omzm. ft&iw-i - 5 0 2 0 3 6^&*s. 4#ia¥3 

- 1 7 9 0 0 5 *|£$8, 3-1 79006 

*. 3-207703 *t&*8. 3-207 

7 0 4^58. U S P- 5 3 2 1 1 0 6 ^fci: ICISK£ 

>{b^5fc<t*£:£tf * C <h#T£ -5. $e>ic a. 

p ?H u ft^ta fc<t tf-r v * u <b^«5 h&tf z> c <t #-e 

[0 1 1 3] ^KiUTli, BR, 

<Dg&g W L T I * T «fc I n 7 x * li 7 y mx- 

&z>. ) xymn^t^mmmn. fc<t*.ia*h'j7 

)\,*a#a>s MJ7i-MOX h'JT. (4-7JM- 
P7x-;U) tKp>s h'J* (3,5-y7MD7i- 
;U) #P>\ h'J 7 (4-7JWP>3 : ;i'7ir;i/) tKp 
HJ7 CO'^7iWP7i- i /H **P>. h'J7v 

(p- h'J AO **P>\ h'J 7. (o- h'J AO *'P>\ h'J 
7 (3,5-v/^7iz;b) ;KP>fc<h*#^lf 

[0 114] ■<( £LXl*. fciACTFIE- 

iKsc (V) Tfisnste^aw^n*. 

[0 115] 
Hb1 6] 

R 21 

R i9® R 20_ b- R 22 

R 23 (V) 
[0 1 1 6] xt*. R' ' £ LTIi. H* . *;|/tK-7A 

>. ^^Ttr^OA^^^. v^P^^JUh'JXXJI/ 
Jj^*X I^l*St*7iPt-7A*5 1 *>ft 

[0 117] R !, ~R' ! I*. SlWClIl-T-fcg&oTO 

'J-A-gTfc-S. mliETJ^TK-^A^^^iLT*^ 
fi*j(c(i. h'J7xx;i,jj;M^<7AJj? 1 :fr>. h'J 
W?x.—M ^j^tK-OAA^^-^, h'J 
7i"W Jj;l/7K— SA^^fct'CDHg&JjA'/K— 
■7 A* >fc <h*#^lf e>4a-5. 
[0 1 1 8] ipeT^-^A^fst^tbTAttftlC 
li. h'J^5 L JU7> : E— "^AJj^X h'JX^U7> 
tx^AA^X h'J^PbTA/J^^AJj^* 
X h'J7'5 i JU7>t- , 7AJj^>. h'J 
;10 7>^-0AJ3^»S<!:<Dh'J7Jl'+;U7> ; E=. 
7AAf*> ; N, N-v^5 i JU7-'J-'7AJ35 1 *>. N, 
'J— ^AJjf^X N, N-2, 4, 6-^>^/ 
^UZ-'J-CAJ^^fct'ON, N-v7JU*;U7-'J 
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7A^A-7>^x9AJj?*>fc<t'#£lfe>*l<5. 
[0 1 1 9] tuK^Tx^n^AJj^^V^UTA^WlC 
li. h'J7xx;U*7*x-7AJj^;l->. h'J O^JU 
7xx;U) *7*x«5A*^:*>> h'J (y/^7i 
/tx7>/K-'7Aj3^^->nc<t:<0h'J7'J-^*7x* 

x -7 a jj 5 1 * > & a ffm i f e> n * . 

[0 12 0] R 1 9 <t L>Xl&- iJAtf-O&fiTX^S. 7 
^^-^AJj^^^i'A^SLK. fcth'J7xxA« 
10 JjA-*'x-7AJj5 l :*>. N,N-xy^7-'J-'i»A*f 1 
N, N-vX^UT-'J-OAJj^^-^***?* UO. 

[0 1 2 1] gifc-f^tt'fb^ltbT. h'JJMJI^ 
M&7 N. N-77^*^7- 'J -7A«, 
•77M^7>'f-9AiS. h 'J7'J-A/*77*= , 5 
Aigfcii^lT -5 CitT'S €>. 

[0 12 2] h'J7;U+-/UM^7> : E-r7A^<!:UTm 
ttftlcii. tctiUi hUx^^^-OA^h^ (7 
x-AO *-7^. h'JT'Pe^T^— SA^h^ (7 
xx;U) *9l. h'J (n-7*5^l/) 7>f-OAxh7 
20 (7 x-AO t* 1 ?!!?. h'Jy^JUT^^E-^A^h^ 

(p- h 'J AO Y>V *9-frT>*—0&Tb9 

(o- h'J AO *t>m. h'J (n-T^AO 7> : E-7Af 

h^ cc>^7;WP7i-;n h'J7*pe;u 
yyt-OAf (o, p-7>^7i^ ;u) 

h'J (n-7^;U) zV^x^A-^h^ (m, ra-iJ^5 L ;U7 
x^;U) *-7^. h'J (n-7*^) 7> : E-7Afh7 

(p-h'J7JU^-P^5 L -»l'7x— ;U) TtN 1 ?^. h'J (n-T 1 
^A^h^ (3, 5-7h'J7WP^f^ 
7i-W ^s>7^. h'J (n-7"^U) T^t-^A^h 
30 ^ (o-h'J-lU) 7tvC7^,l:*<Plf e>tl*. 

[0 1 2 3] N, N-iJTJU+JUT^'J-^AigiUTSi* 
MlCli. AcixliN, N-v/fAZ-U-fAf (7 
x-JU) Tt^^lg. NJ-ylWzyzDAfh? (7 
izM N, N-2, 4,6-^>^^5 1 ;U7— 'J-7A 

rh7 (7i-;n ^C7^<*f/)^ife»n-5. 

[0 1 2 4] v^JU+^TV^-^A^tL/TM^MlC 
IS. /SKhxlSv (l-^PkfJW T> J E-'7A^h5 
>^7;^P7xX;U) ^■J^ -7->i7P^+->JUT> 
tzvAfh? (7x-;U) 7tx-7S«:<b*J!)^lf e>tl-5. 
40 [0 1 2 5] £6lC'f*>f4<b£4ai<!:UT, h'J7x- 
M;K-'?ATh7+7 ('<>^7Mn7i-JH 
TKU-h. N, N-7^9 L ;l/7-'Jx-7A7 i h7+7. 
^7;i*P7i-W 7tv'U-h. 7iPt-'7ATh7 

(^>?7WP7iPH tKU—K h'J7x— ;UJ] 
M-'JA'Oi' 7 i-Jk>^ P vXx;Uig<*. 
N, N-7lf^7- l J-'7A'</'^7i-;i'y^P'<>^ 
vxx;ui§{*. TiEiC (VI) *fcli (VII) fgsn§ 
^-7^b^^<i:£*^lfSC£t>T^«. 

[0 1 2 6] 
50 Hb1 7] 
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CFj 
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CV1) 



[0 1 2 7] 
[0 1 2 8] 
Htl 8] 

Na® 8 




CF 3 



5} 



(VII) 



CF, 



[0 1 2 9] /K^Wb^tUTSttttlcia. 1tiix.[i 
(1 4) ; b*X Ch'J (n-T^U) 7>t= 
£ A) /^tfU-h. IfX Ch'J (n-^;U) 7>^E- 
9 A) ^JjtfU-h. b'X Ch'J (n-^^U) 7>^E- 
9 A) ^^JjtKU-K ex CMJ (n-T^-JlO 7> 
^E-"5AD K^J^U-h. ex Ch'J (n-^^U) 7 
>tz->A) f^i'nnfA^l'-h. ex Ch'J (n- 
7> ; E-'?A) mfPaHfA^I^-hS 
if©7=*>©«; h'J (.n-Zf^M 7^-fAt'X 
(H^*/\-f K5*f KK^AtfU-h) a/WhWU 
(III), t7 (MJ (n-y^;U) 7>*-£A) IfX 
( KfA/v-f K^-f K KxJitf U- h) =vWHl 

(III) t&E<DikWi'fc*7>T—$'><n&l3.iitit%£[fZ>t\. 

•5. 

[0 13 0] *^7>^b^<!:UTft<*fi*)lC(i. fc<t 

x.i;*4-Jjjuav:*-*'^> (14) . i,3-s>*;u/xy^-?K 

7> (13) . 6.9-^yp/X9'A>K7>'(1 4) , K^ 

*/\-f l { 7'f.M-7if;H, 3-^*;u/ty^-?K5>. 

>, O^^/n-T K^-f K-1. 3-5>*JI/A 
Ji-^>. 7, 8-^*-/U/t , >>7 i *7K7> (1 3) , 2, 

7-v*a;u/<">>5 s *jK5> (13). 5>f*/\-f H7 

•< K-7, 8--;>;*^U-7.8-$>*^A9>7 J :*j7K7>. Hr 
*jA-f K5-< K-11->^P-2. 7-y*W)>T*5|s7 
>. mj Gi-^jm 7> : e= SAI-AJUAt^tKU- 
h. h'J (n-^-JW 7>«=*A1-*;U/<!&>^** 
U-h. h'J (jt-79-M 7> : E=9A1-;fiJUA'Ky : Jj 
#U— K MJ (n-^A) 7> ; E-'5A1- h U ^Wt 
^'JAH-ajU/t^AjKl'-K MJ (n-T^JlO 7> 
^ZLCA^Qt-l-AJUAh'T^tfU-k MJ (n-7" 
^;U) T>^—0Jx^-ii)W^f}i^U- h (14). h 
U ixrll-M 7>*—0A.6-1lM?1l#l'—b (1 
2) . MJ (n-^;U) 7>=E—OA7-t)Jl'/iO>v : ^ 
(13), MJ (n-^JU) 7> : E-'5A7,8- 
vJjJUA^VxAtfU-h (12). MJ (n-:7>JU) 
7>^B-^A2, B-^*^Ad>5**#U- h (12). 

*^;U-7. 9~?*JU/<0>7 s A#l'-K MJ (n-^ 
JU> 7>t=!7A9>f*/W K^-f M-xWl~7. 9- 



vJj^/^V^Jj^U- h. MJ <n-7>JU) 7>^E- 

xJj*'U-h. MJ (n-7>JlO 7> : E-*?Jx0> ; r-h 
/W K^-f h*-8-7'J;U-7, 9-vJjJUA£>7*AtfU- 
h. h'J (n-^JU) 7> ; E— <y lxO-sf-hi\<< K^-f 
K-9- h 'J * fJk> 'J ;U-7. 8- v J3 ;U/\'^ Vt 4 * * U- 
K h'J (n-^JU) 7>t-5A'»f*A'fK7'f 
K-4. 6-> f 7"Q ; E-7-JjJl'A9>7*A7Kl'- h&<h*<D7- 
*>©ig; h'J (n-7"3MlO 7> : E-fAt'7 (y*A 

10 -f K-1. 3-v>*JUA,':M<U-h) 3/t*m 
(III). h'J (n-^JU) 7>.t-vAt'7 (£>xJj 
A-f K^W K-7, B-^AA'/t* h> tftStt 

(III). h'J 7> : E-'?Aex W^x* 

A«f>5-f K-7,8-v J Jj^A^>'T : j3 7tx'U-h) a/t;l» 
hBUg (Ml). h'J (n-^JU) 7>t-')A^ (•? 
>^AA-f h'^-f K-7, B-xAJUa^V^AjKU- h) 

(III). h'J (n-7*JW 7>t-vAtf 
X (£>*A/W K^-f K-7.8-S>*A»/X«>>5 s *#l/ 
-h) ff9K« (III). h'J (n-^JU) 7>t-fAt* 

20 X (•JJ/^AA-f h*5-T K-7, B-S^AJPA^^AtfU 
-h) (III). h'J to-Vf-M 7>i- l 5At' 

X K^-f R,8->^f;k7,8-y*;Mf> 

^Ja^U-h) fttttt (IN). h'J (n-^JW 7>^E 
-■JAtX (y^-A-f h^-< K-7, 8-5»>^Jlr-7. 8-vJj 
;l//<^>7 i Jj^U'-h) fPAKS (III). h'J (n-y 

K-7, 8-vJj->U/ , ('?>5 :: Jj7KU- h) P/WhKffl (II 
I). h'JX Ch'J 7>t-'?AD b'X 

K5-f K-7-*JU/<^>7***U-h) ^>n 
30 (III), ex Ch'J 7>^E-^A) 

b'X (9>5**AW' h^-f K-7-*JUA*'>5**7KU- 
h) V>JJ>K* (IV) . ex Ch'J {xt-79-M 7> 
^E-^A) t'X (^7>7 :: J3/N-f K^-f K-7-*JU/<9> 
x*^U-h) aAJthWt (Ml), ex Ch'J (n-^ 
5=-JU) 7>^-CA) e*X (5>f*/W K^^f K-7- 
TJ^U/KOy^TKU- h) —v'T}\'W& (IV) fc<*:<7>£ 

[0 13 1] ^■rntf'JrtS^II*. ^"-f*. 'J>. 
>, yjU^-9A. t^fc.ttKxX^ejMfitl-SIS^ 
40 <h. A^-vC7A, t'jyrVfcck^^T 
^^SlinS 1 fI*feli2flW±<DIf.?-^e>/«j:oTO 

M, ->'J PJ^U^f^K, 'J 'J ^-r^K. ^> 

^, iS^'J^xV^. 'J>^>^Xx>M. Vfr-^J* 

y^^h/tt-z^E y;uv/^>^x 
h/N'^-v>>K, 'J>^'J^K^>^X hAtx>K. 
50 ^Uvy^'J^h'^^XhATh^g!. 'J^^'J^h 
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MlCli. U^SA. ^MJ-JA. rt'J^A, ^tv 1 ? 
A. tv"5A, ^'J'JfA. T^xOA. rt/l/v-} 

x^;i/^t(D^^d^fflT-€ C OPS U Tti& 

[0 1 3 2] ±i£<D«fce>/«£ 

-5. fi^OPSlcli. &j?E#a>teffl;i, j^Dll^liffElc 10 
Htfft-S;^ JUTcD<fce>fc;*;£#0J^;*ft-5. 
[0 13 3] (11 J5Scr» (A) t. (B-1) W&£JHb£ 
«9. (B-2) W&7^5-£A**->fb&4&fc<fcy : (B-3) 

>f =r>"fb-f *>tt-fb^^e>»tfti-5'>/<i:< it) i ao 

(B) (UTJUfc rj£# (B) J £05. ) 
[0 1 34] (2)J?JW*(A) iS^IB-D^ffe^SlSt 

(b-3) &&nomf¥T-n-g%sizmn 

(3)fi£# (A) (M S 20 

t. fSLK (B-1) StffiRtt (B-3) £ffB£>liSJ?-CB^#llc;Ss 
SP-r-S^ji. CCDif^ /£tt(B-1)li, Pl-Tfcgfco 

[0 13 5] MlEEtt (A) i^(B-1),!:^(B-3)4 
^#&te$1±;tteJSfi!c#i:, fi£^(B-1)«rffim©)H^T 

J5£^(B-1)I*. IU- 

[0 13 6] (5)J5)t# (A) t.t$.W&-2) tiZ^lb&tikZ 
■B-fcMfit* M^tl IC^ ftp -T 5 . 

(6)fi£# (A) (B-2) tfcMKS#. 30 

33«fctffKtt (B-1) Xli (B-2) ^ffgWlUffTfi^iSlZ^JP 
C©i§^. fi£#(B-2)li. Pl-Tfcft&oT 

[0 1 3 7] *3gfETIi. «£li;§8?«^ HSB^fc 
<!:<D^fflS^;i ^ felimffifi^;* oof nicfciNT t> ^ 
JST £ -5 „ >8tlM^;£ lc fc UTffl t > e> ft -5 3s§14#Hb7k 

>. /\+-y->. ^fs>>. f-hy. Y-^r-h 

^;^>-tf>. h;Ux>, *->U>fc£*CD3?#8t©Hb7k 

>/<e a <z> a p y wbK^kfst sfc is d ft £ os^gft <tf 

*^lf-5C<t:*<T$. *U7-f UTAH * 

[0 13 8] ±l5<D«fcp^U7-f >fi^fflM«£ffl^ 
X, *U:7-r >0«d*fr3lC|»UT. fi£# (A) liii 

»i o-"~i o-'^;k »£U<iii o- ,0 ~i o '^e 

JUICfc^.fc^&STfflO'&ftS. 
[0 1 3 9] fi£#(b-1) li, fiRtt(b-l) <h. (A) 50 



2 0 0 1 -2 7 3 1 

44 

^ODSf^BIl^ (M) t<D*)Ut C (b-1) /NO ii^ 
0. 01~1 0O0O0, ff$L<IJ0. 0 5~5 0 0 
0 0 tfcSJ^fcaTfflUfcft-S. fiE^(b-2) li. 
MltroJJ^-CAISfi:. (A) +<D3f$& 
(M) t^Jl-tt C Cb-2) /MD ifi, 9*1 0-5 0 

oooo, »*u<ii2o~i o o o o o £%.%>&?& 

MTfflue>ft£. rictt(b-3) li, /?£#(b-3) &Lft 
(A) *<DiI£&JlIgi : y- (M) tro^Utt C (b-3) /MD 
il*1 ~2 0. »£Kli1 ~1 0 £tS.Z>&?l2.m. 
T*fflt\e>ft5. 

[0 1 4 0] Zlt. COJ:5tt*l/7^ >fi£fflfi4&£ 
ffl07t^U7-f ><9S£;Sgli, »*-5 0~+2 0 0 
°C. J?£L<li0~1 7 CCcDiEfflTft-S. B^E*) 
li. jI**E~1 00kg/cm ! . #£L<li*E~ 
5 0 kg/cm' <D3M*TT-&iJs mWs&li, 0^ 
St. MgEjCroiN-rftC0^;ilcfcl\Tt)«5C 

[oi 4i) bi—mf&mma. *3susic 

(a) *3«fc^*fe»J (b) , fef>^lC^SIC/SDT^ 

xffli\e>ft-5. commMoftw-xz-ft+Mit* 300* 

UU2 0 0 0<DfBffl. »SL<IJ4 0 OftlMI 0 0 0 
[0 1 4 2] ±iB<DiSSffiB§ (a) li. 

mz-i&tft ice^s ft-s«inisii4«}fli^ ejft-s t)©T'^ 

ftlf. lN-TftT ! t><t<. *#lC*JPBSft73:l\. ffiJ^.li. ^ 

/MSBI, ^^P>«})ii, yxS-MMZ. zsV=i->® 
Si. X7H+->8}l!g. ^"OttBL tH'J 

x>. x^u>-it^t'-;n±fi^ft. py>*W* 
e«:St)OA<^Cf e>ft-5. Cftt>(0*T-li, S^ttt^ft 
^. (90t~1 2 0*0 TS3g14^SO^f L U>-7tJ' 

yji,Si7fMt^> 7Kyx^x;u3?#^ffl^ 

[0 1 4 3) ±12 (b) ©Jftfefflli, 

ic— fisMicBe^$ft*t)<DT*fttfiN-rftT' ! t>ct<. ^ 
^oA-fip- o;n-7^y >^u-, +/u>-<x 

P-^2>BL/-*, ft-S>6B, *tf'JK> 
SIS^OilS*4*fclisfeif4*^(f e.ft. cft^li 1 a* 
&Tfc 2aJU±^*§^1+Tt)ffll\e>ft-5. 
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[0 14 4] #3£iBcDh:*— fflg|§29JroE£gJ£(i. ii 

tt**. SfittT-1 0 0/1~1 0/0~5/0. 5~4 
OggtftU, L<I11 0 0/1 -6/0. 5~2 
/I 0~2 0T&-5. 

[01 4 5] *%mz%%m.minm\t. *&mz%z> 
515^^14 £ ftx ut t> «fc oil^flif \y >mn-£& 
frbteZ'bo-C&Z. cottftiMli. gS*4<hS^U ft. 

[0146] ±i5H*4#t*SJ©BE^i'J^li. 11*4 1 0 0 
figg|5lC*tUT&^2 5 £1^1/ 2 0 0«gg|$, »*U< 
liSOfcOUl 5 omagPODfBfflT**. 
li. 1 0 0 0 0 OCDiEBTfell. L<li 

1 5 0 0 fcOb 3 0 0 0 <E>icfflT&-5. 

[0 1 4 7] fefflUi#-5«gfet8fl§<!:UTIi. tf'JX?- 
U>. #U?nlfU>. i£V7T>-\. itVZfT>-\> 

7HU4-^5 i ^>'7 i >-i, x^u^-^n euv^a^ 

<*. x^U>-it&fc*=;U*a^*fc£'©7H , J*L'7'f 2 
>J5MHBi. /H'J^.5 L U>. A B S^i'CO^^U^m^ 

hfiJBi. tH'Jx^U^U^U-K tHU^ 

~K«Bi. /fy7i-i/>*^-f k$ubh. ^'jis^bt 

[0 1 4 8] fclc. *3liy3©fg*4fl-t*SJIi. &5TS§14«i 
Bi(C>PtLT»®lCfflU-5C<i:^T#S. teffiL,*#-S8S*4 
li. S£^e.^J5!c«lBi<oafelc5EQe>nTlN-5±T<D^if4 i 
(cffiffl-r-Sdi^aiJls-So gi*4£ UTSttWlcWS-T-S 

A. g?ffiAy7A£:<i:tf)K&ig ; ZnO. TiO, fct'OD&fb 
1*1 ; AUO, nfcO. Fe,0, •n^O^t'ro.Tk^b^ ; CaSO<. B 
aSO, U£<Dtim*& ; Bi (OH) « NO* ts.H<DVm^ ; PbCh ft 
i'OD^-fb^l ; CaCrO, . BaCrO, ftdf O^OASHg ; CoCrO, 
fct'Offi^PAKlg. 7>#>B!Jg3ScJ:tfi&7>;tf>BI 
ig ; Cu (BO) , fc* OfflBHS ; Na, U. Ot • 6H, Oft <h* CO -5 7 > 
mm. ; K3C0 (N0:)e-3H ? 0ft<!:tf>a58&ig; Si%&£4>& 
■S« ; CuAsO, -Cu (OH) , fc£tf>t>&igi3 J:tfStt&Jg ; Cu - 
IC, H, 0, ) , • Cu (OH) , lZ.H<D®&tg. ; (NHi ) t MnO, IP 2 0, ) , ft 

SHS. ->7>lbJSM£. 7?frM&. CaS. ZnS. Cd$fc£ 
OJS*|gB*4. n^x-;u • -7^- • \s-*ttii 

• >/U->B/a^O-hPVH*4 ; ^-7 h-;uxa- 

■?*>b • U 7 K 4 R ; /\>tfxp-. 7"'J'J7>h • 
2i-5>6 8. XJj-lsy V 2 R/«f<!:CD7 v ./tP4 ; 75 
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*. 7->yK. ^U->l/-+. x*->> • U-*fc<h* 
©&14&*4U—*. T'JIfUV • -?)V?V>' 
fc£©&sfe&*4U'-*. 5 1 * • • U*;/ 

KB. -f >*>*U> • *\s>Z>tiii CD51sfel$:*4ii*4. 

7^p->7->7;i'- ^^pvz-^^'J-yjSifco 
[0149] #5gw<z)ia*4#tftS'jii. H7-r*7-;iic 

* - A y ^&lc <fc -5 JBfeco I \-f tld^c073 ;S lc J: 5 Sfe IC 

[0 1 5 0] *^W(c^S7H'J^bbf=^eiflgffl^SiJ 
li. *^^icii-55K^»^14$nTUT ! t)«J;tNfi^ : ?-fi 
x^U>?RB^<*^e>J5:-5t)COT$.S„ ^WOJtay* 

fflu/b^u^btx;nifiE^iicfcuT. mm<Dgi-gm€i 
ii*u«<bt-;n 0 oaagpic^u. o. osmagn 

«:^L5SMg|5cDii5fflT. »SU<liO. 1 aggp^u 

u3*fia5T&s. »aij<»:L/Tffloe)n?)«^<* 

li. » s Fi^?-fi^4 0 0&UU4 0 0 OMaSPcDKffl 

icfcy. »£L<ii5 0 0 0 oaasicoEH 

li. cco^14f*coK<ffiA*2«:OU7 OcoiEaicfcU. » 

*u<ii, Kflfii o*->e> 5 oco$Effl"efc-So ^14<*£>& 

fiE^7 OJU±©i:#li. >#9J(7?»]»fljt1±*<«TU. 1 0 
JUTTIitt^ttRft±a&^W£T-r3. S^:. »9J<D!»¥ 
teitttttfiA 0 OJUTTIi&JllCfctf SttJittKlh^m 
^U, 4 00 OJU±Tli, «JKflte«fc^KB±)ST;#14 

#<5T-r-5. jf9jcoE^aiij^icfci\Tii. 0. 
0 5 aagpJUT-eiij#i4Sftm*^s 1^. 5 aaaJJU±-c 

[0 1 5 1] ±&<DUte.to*:mm£\sX&mtZ>fclfy 

ic *%wic^§<g^fix^u>^a^t*roa^^ 
on-ffl'J*^ t*-;i/S^>tii tf- u -x^s^^- 'J zfv- 
^^li-T-S^E/v-iUT. ^K?p*;U/K>K*feli-£- 
<D»7k%*^if t>n. mttWicii. 7^u;uK. 

3->^P-N+-tr>*^7K>K. 4->^P^*-tr> 
^if^ct^ai**. 

[01 52] *sl^co/K'J^-fbt'zi;MSlflI^»P9J*^t; 
^•jig'fbt'x.fusjfliii, ^fcii^yig 
-fbt'^;nc7|?ux^u>. 7HU^Ptfu>. ABSffl 
Bi. MBSttJflt. x^U>-K^tx;pitB^{*. *U 

[0 15 3] ttflJb3*Wtt£E*i£bTtt. TH'J^b 
) t'-^MHBilc^US^^bJaS^^-rfccDT^niifsiTfc 
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«t<, m*.tf. mis®. *K5*AflA*» 

Ufa®. fijl->OMt£®, SttlteM. GmxXitO; 

[oi 54] *§zwmm&'gts#vmt\i-)mi&<\fa 

14, $e>lcte©;tSk 81*4. sfc*4. ?ra*J. » 

[0 1 5 5] **WC««tf»^«iy-U>3R«*# 
14. 9 •> £ X ft U x?^ >#ffl U 

[0 1 5 6] $fc*fiWIC&.5ffi# ; y-gX^U'>-3ifi£ 
<*£7J -9 7P7-*'J -yviftt'OlfeajUillJ 

£UTJBO*<h. 3t5RC«tl. ^R4&)14£ia)±£-t*-i>c: 

[0 1 5 7] *5BMC«*tf»?-«xyi/>*B*i*li 

[0 1 5 8] *»MlC«*fi#^«x^l/>*«^»tt 
=fA£©**ttC«tlT*3U. =fA|c8iS!1!fe€ft%U 

is*rt±4*. lease. 3M»tt*ft^-r*©Tif 

[0 1 5 9] *»Wlcff*«#**x*-U>JRBfc*li 
SCiAiTt, ttl=*»B*«^U. WX14£|6]±;*t»- 

[oi 6 0] **wi=**(S4i«x7-u>3R«d*ii 

x5 i u>sfi^<*i*a!*t»pxKia'j<tLT»®T'*y. $$ 
tt« HMtsii-r *»uc«iii)oiBwy t ltjb n/t £ * ic 

[0 1 6 1] **Mlc«*tt«-?-»x^U>5RB**l4 
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«. ttttft£©lWIM£tfB$3ft«ftB'?©*y 
M$3S8J©&H£ft±$tt£;:<!:#T-£-5. *!BMjCff 

*U. ltt.KU-7 4 JUA3>x>-y— ©®SUfe*§14. SB 
l!M*l*fil±3l**c:£!&«T**. *^^IC^-5(55J-^M 
x^UVSRS^tttt^USX P-V^ft<t*W^9'> 

l°l± * #-5 C <fc#T£ -5. 
[0 16 2] 

10 mwoMmi *»«off»?iifu>3W*#tt. 

[0 1 6 3] C©J:9fta£1t£<fctf-t©K1£ttf4. |5 

[0 1 6 4] l»IE«***JJ:tf*0«it»tt. 
[0 16 5] 

[MEM JUT. MkMlcS-3HT;t:K9J€£&lcJltt< 

ftl\, 

[0 1 6 6] ftfc. *HffiffiJICfctNT. SPSttfi 

( [t?] ) (4, 1 351c, ^fty^fTaxofe. 

fitttfi (Mw/Mn) 14. 5 'J tK74±HG P C- 1 5 0*ffl 
I >JUT© cfc 5 IC UT»JS L- 
30 [0 16 7] »St*7AiUT. *7A^X*«iS2 
7mm, SS60 0 nmT^TSK GNH HT£ 
JHIV *7A1S41 4 0lC.hU f$ IMB{Cl4o-v4> P 

ytfaytmm tsjuMwmnkMt ot b h t 

(StfflSS)O. 0 2 5lI%^fflO, 1. 0ml/#T 
SHStt. «*4iig£0. HSXtU i5t*4;±A«£ 

[0 1 6 8] £«H4UU7K=;U0>£SI4. &ffi£#©£C 

40 <fcTftfflu/to Kfffi(4. zksifls^'j 9A'^'^o>^*fflt^. 

J IS K-5902 izmCfco 
[0 16 9] 

[Mfll] +7McS^e*U/E:rtS«2 LOS U S© 

h£ u-:7ic'\*-y-> 1 LSgAiit. 

©S®*1 2 0tCIHLfc». ^fA7AS;*#> 
1 . 2 5 mm o I . fc<t^ftt«) (A-1) 0. 0 0 1m 
mo l-*x^U>TJEAf*Ci(CJ:U«**IIM*l/ . 

E«3 0kg/cmM:ffS, 1 2 OtTI 5 ^IBS^ 

50 «fffto^. *«©>^y-;u*5R«f lC*iUf*Ci:IC 
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IC«tUlHliRU. 8 0tT1 OKJHMEgJ&L/i. 

SI. SPSIfig [tj] #0. 1 1 d l/g-CfcU. Mn# 

9 00. Mw/Mnill. 9. 1 OOOMIiU©t- 

;i/SS4*n 4. e^o^'jx^u^^-'JzfT-s 5. 2 

[0 1 7 0] 

Hki 9] 

■=N\ 



10 



tBu 



<t*«J ( A - 1 ) 



[0171] 

[£J5£0|J2] jE#\Z+tt\zmmW&^tzS U S1J2 L* 
-h^U-^lC, S^T^^>8 5 0mlS:gAL, 
5 0t$T^iSL^o ^l\T5 O'ClctSofci;*^*)** 
5. 5 kg/cm 2 GlCft§ST^oei/>*gAU, 
£e>(C±I±#8 k g/cm 2 G C^^^TIf U >T*JQ 
EUAco -^COffe, ^^UT-^U^Z+lt^l . 2 5 mm o 

I , it^M) (A-2) £0. 001 mm o I £EEAU M 

-szmt&isfzo asj^wicx^u^^t^u^^es ot: 
1 3ot-ei omm : MJ±n^rco *ots*. hps 

ttft [t?] #0. 4 0 d I /gTftU* ^U)d\y>^m 
ft A. 5 m o I %\ Mn*1 6 0 0, Mw/M n#1 . 

9, 1 0 0 oKiauot-;nsi;t-uf>sa* 

7. 2<@<£>:*'J:iV-3 6. 5g^#e>tlfeo 
[0 17 2] 

Hk2 0] 



ffc«-«!J ( A - 2 ) 



[0 17 3] 



20 



30 



50 



fcl 0 0 m I OSU smX-hfl'-yiZ. ^Jc^U"? 
«fc*'J=f^-2 5 giSnCI, 2^0 0. 4 1 g^gA 
U 2 3 0'CT5B#KJt»Lfe^ro^. i§SLfeJS7k 
7U-f>l 5. 9gt, f ^/f^^Uv^-h 
P**->K3mg^gAU fIt*5kg/cm ! GIC 

J)QEU2 O^US/E^lt*:. ^y^tfiSMUfcttfagT 

"C1 0l5R3;lSEE&JgL.*:. 5fc3aj£iS7k^U"f 
Ufc^tttt 2 5 . 5g$«fe 
[0 17 4] 

[^»|J4] ttiz-i-mz&mwtkisfrs u si2 l* 

— h ^ U— ;/(C, liWN^ > 8 5 0 m I ^gAl/. 
5 CCST-HSU*:. 0 ■CfcHS-pfc* tLfrtltfi 

5. 5 k g/cm' GlCfcS fcrU>£lilAU 
££>|C±1±;0<8 k g/c m ? GlC/«tS^T-X^U->TJ!)D 
EEL/7Co *?-)\,7 )\,S.J . 2 5 mm o 

I . -ft^^l (A-3) £0. 0 0 1 mmo I £JEAU « 
^£Hai£U*:. 3^WICX^>£<&fgU7S:#e>5 0^ 
T1 5 B££mto it. d>*©**y-.Jl/**lia..T« 

u 1 3ott*i omwM&^^tco tomm. mm 
urn. [77] #0. 2 0<j i/gT*y. ^ptru>^« 

#3. 8moll Mn#2 3 0 0, Mw/Mn#2. 
0. 1 0 0 OK^^y(Dtf-JUSS^tf- l JT : >SI^* t 
5. 5<l©5j-'Jd'V-2 8. 7gM6nt. 
[0 1 7 5] 



lit 2 1 ] 




<b#*J (A-3) 
[0 17 6] 

5fc3B5£85*V U-f >g^1£UJt£ttJ3c#2 3. 1 g5§ 
[0 17 7] 

[IS 1 ] 
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M w 


M n 


Mw/M 
n 


1 o o ofrxsrcv 
t:-^g» (®/ 

UH)0C ) 


s & 


Btflfi 

mgKOH 

/9 




1700 


9(K) 


1 . 9 


14.6 








31MX) 


1600 


1 . 9 


7. 2 


4. 5 
















2 0 




4WX) 


2300 


2. 0 


5 . 5 


3. 8 
















1 7 



[0 17 8] *7-b> h5S£SK<hbfc. «K*#tt.'ttilt 

[0S«Sff"Jl] /<-f>^-ffl«« ( = #<b* (») 8. C H E (£ffi2 2r, fi»3K5 5X) tl/fe 

PR— 1 0 0) 8 7SP<t^3 — ^ (MAI 0 [0181] 

0 ;=Wb¥0 8. OB. S&ttiBSSJ (BONTRON S-3 [%tttfl2] *J*«3T»fc*U =T7-**±»*«T 

4; *yx>Mb^X3£*t£!l) 1. 0». fa J5E0!) 1 To «»*fl; (5OXttS80»m) U 1 8 0*CT-i§P 

fi!cb^:7|5UX5 i U'>^-y 0 W*a.>->i;U5 U CtllC7^ P ->7 — >>OU- 1 0 0 Mgf5£. £tt 

Tf^flljBo-l/fcS^ 2N2*tt«flllV 12 0°C Vts.tfit>W*\Z ! fcm\sT*Wfo2. 5cm©I*ttl8i 

ICRS UTS* LfcB. #tP. «»»U £?#75:. CWStiiMl 3 0 °C© 3 *P -7U;SiS«l 

ICttttflTCttfftUe. 0~1 8. 0/im05ht-4i IC<ft*£U. -*©jliai5iaa3«fctf«:aiBJ: U Rtajj£K£tt 

9 7 2. 7iPyMi) *0. 4M%<tJS:-58ln > T (GPPSiit. B*tH'JX5 1 U> (*) «. iS&S 

^»*»6*3WL/T. cn«^>viM**- iCcfcUS 20 h-#U*£;0 **OttABS (tt^-fb^XH (ft) 

GisThi—zmtt. ±iEicj:y?#e>n7 t ch^— ^fFfiffi as. *7^jmh) mmam^tDammm^ 

UfcSSJU. &<£3£«;Sg (A) (i. I 3 5iC. XZHty 1 w t Xlctt*<J:5&«ftT. G P P S icoUTIi 1 9 

KSB^iiai (B) tt.- 2 4 0*CJa±T*ofc. 0"C. ABSi:OOtli2 3 0tT. 50rpm©2g 

[0 17 9] cne><DfFfiB^;£*JUT(DJ:c>lcUT? : T^ T'lsliEUTO-5 2 0 mm ^JfifcSSlCiSlg UT;fi®?&. V 

T|iJR<0«^*J«I9«l*aS*MUfc«««I=T*ffi» C£lC«fcUff«U*:. 

B&£ftfi£Ufci£. C iPIIS(0*5f««)« [0 18 2] gI^«-fftSiJfcJ:tfv;a > *-/'C-y^7 

Itfc. f&P-7-|C«fc-5Si§j£fi£2 1 0mm/sec<h 30 ^-A'^^ffllM, ^l/7igg1 9 OtfflS#Tt^ 

U fifcP-5— ©iBffS5*C**-3£>fbS1*-Th:J-- I^JMIXU. 0. 1mm07^-/<yf7^M«» 

SttSf) lC«fc*J, 0. 5KgO*'i*lWt. 1 0@Ki ifclMI (K»-f >*4±B. Luzex4 5 0) Tltl/ 

fcoT»«ft»iiartU&. fc*S. CCT-fflOfcf&P- [0 18 3] WflBa*littT©»yT»^fc. 

g-fc, *jMtS (iSS2 21C. Nffttlktt :~ 5 0 »nJaT©tt*tt# 1 • 0 0X103 

«*t»«5 5X) £1/*:. 40 ffl/cm'JUT 

[0180] ^7ty h»&ag (B) MX : 2 5% 

DTff^fc. ■ -ratefe. ±e*¥«(CT*j£»H«*ft =*P-;HtaaSE : 0. 0 8 5 g/iiiin. 

fiKUfc^. Ht-ttCTl/T±aOiP-7-«8 »aill0Xl4 : GPPS*fcl4ABS*ffll*fc» 

*0Dft#TT. a«»Q'-5-fi»ilBlca-3T. IE¥ [0 18 4] 

fro/t. ccoannfe'. guiss^p-^-si^ero^p- *th-i 000. f^g= 1 000) 1 oossa$. 

fc. h^-- ic«fc*jfti©^i;fc«fioK*aaE*fe-3T 50 <*) si) 2. 5ssa5te«t^ a -«« 



( 28 ) 



53 

5 rmtz* 'j =f - 1 Mas* ^ > •> x ;u 5 -T 9 
icISAU 2flfi3S*->>^<£. n-;u£fftitu p- 

JH?lL»5. 1 0. 1 5. 2 0, 3 0#&0>->- hOfJ 
tiJg|7FpIO ! t>roS:Xi:UT*^L,fc«, ^t*5, P- 



10 



4#gg 2 0 0 1 -2 7 3 1 
54 

8-f >^ 

1 90~1 95t 
0 . 4mm 

1 8 r pm/2 0 r pm (i&n-J\'/"& 



p-;ms 

p-;uFb1Pb 
p-;HHii&& 

P-JU) 

14*4* : 1 5 0g/1 m 

igm£St2ic^-r. 

[0 1 8 5] 
[*2] 





1 8 


o— ,»va»?> 

o 


i Oft 

o 


1 5# 
O 


2 0# 


3 0# 



(72)%B^# ESS 



(72)fgB#S I ffl 1 i 

lUP!ft^J5ISPW*BT*a^7 , vTB 1t2n 
H#<b*jM*xt£|±l*9 



